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A RETURN LINE VACUUM PUMP = 
THAT CUTS HEATING COST. 


This unusual pump needs no electric current, 
cutting out greatest item of pump operating 
expense. 

More important, this pump insures absolutely 
uniform circulation in system. That means con- 
tinuous steam economy. 























Simple, compact, one moving element, no 
wearing parts, no internal lubrication. Bulletin 
No. 246 gives the facts. Your copy is waiting. 
THE NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U. S. A. 
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Central Electric Fleating Plgnt in 
TVA School affNorris 


By EARLE S. DRAPER{ 
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esting buildig@in Je town. MMe building is ty@Mtorid satisfactory from a standpoint of both appearance and 
high on the font Sand sidesfMraded up to onftory on utility. The roof is of sheet metal, and the ceilings of 
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and the mf volume of MMe heated spag@MMis approxi- study hall are of the open truss type with the roof 
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by Means of ag culating syffem of electrically warmed protected by metal lath and plaster. Critical points 
aig distribute through feet metal ducts and dis- such as the transformer room, etc., have ceiling slabs 
clfirged into fhe varioug#fooms. From the rooms, the of reinforced concrete. 
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Ss return Menums. all grilles in the first story cor- based on a five-day week. But the school at Norris 
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frequent group meetings and other community gather- 
ings, and as a center tor adult education and training 
classes for TVA workers. Therefore, the Norris School 
heating demand is more constant than for most build- 
ings of this type. Po 

The operation of the main heating and ventilating 
system is as follows: A fresh air supply duct of 21 
sq: ft. capacity extends from above the roof to the main 
plenum chamber on the first floor. The plenum cham- 
ber also receives such return air as is to be recirculated 
in the system. The warm air supply ducts are extended 
‘n the furred space of the first story corridor ceilings 
and in the attic space above the second story. 

Air from the plenum chamber is drawn through the 
main circulating fan immediately after being humidi- 
fied. Humidification is accomplished by the discharge 
of live steam at the fan intake. From the fan the 
treated air is blown through the central blast heater 
and on into the supply ducts from which it is distrib- 
uted to the various rooms. 

A thermostatically-operated step controller acting 
through relays operates the contactors controlling the 
various heating circuits. The step controller is a two- 
position reversible floating type which closes or opens 
heating circuits as may be required. The temperature 
of the air leaving the heater under minimum outside 
temperature conditions is approximately 150F; under 
normal conditions the temperature is 
lower. 

The main heating and ventilating fan is a backward 
curved centrifugal blower having a capacity of approxi- 
mately 23,500 c.f.m. against | in. static pressure. The 
fan is driven by a 7¥%-hp., wound rotor, variable speed 
motor with a manually-operated speed regulator. 

To assure protection to the heating elements all con- 
trols are interlocked with the main fan motor starter, 
so that when the fan is not in operation all heating 
circuits are prevented from closing. On starting the fan 


considerably 


by hand the circuits to the automatic control devices 
are closed and the operation of the system becomes 
entirely automatic. 

The exhaust fan for the toilets is a forward curved 
blade blower having a capacity of 3,800 c.f.m. and is 
belt driven by a 1%-hp. squirrel cage induction motor. 

All of the operating equipment is of the electrical 
type. Steam for humidification is generated by means 
of electrical immersion heaters submerged in an evapor- 
ating tank. The tank is welded steel 36 in. in diameter 
by 6 ft. long, and the steam is discharged into the fan 
intake through an open 4-in. pipe having no valves. 
Six 10-kw. immersion heaters are employed. The heat- 
ers are delta connected in two circuits—one of which 
is manually controlled, the other being controlled by 
a humidistat located on the lower corridor wall. A 
suitable water level is maintained by means of an auto- 
matic boiler water feeder, with a low water cutoff in- 
terlocked with the heaters to provide protection to the 
steam generator. 

The central blast heater has a capacity of 540 kw. 
and is divided into 10 separate circuits, eight of which 
are of 45-kw. capacity, the other two being 90-kw. 
capacity. The heating elements consist of finned strip 
heaters delta connected for 208 volts, three-phase oper- 
ation and are mounted in 12 steel frames and are spaced 
two frames wide, three frames high, and two rows deep 
in the direction of air flow. Circuits are automatically 
closed as required to maintain desired temperature 
conditions in the building. 

Electric service is brought into the building at 2,300 
volts, three phase, 60 cycles, and is stepped down to 
208-120 volts, four wire, through transformers located 
in a separate fireproof transformer room individually 
ventilated by a 24-in. disc type exhaust fan. ‘These 
transformers serve all heating and lighting require- 
ments in this building and in the shopping center ad- 
jacent to the school. 
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Fig. 2. (Left) Main fan and electric blast heater. Detail of the casing is shown in Fig. 7. 


tural steel frame for electric heater. 


Fig. 3. (Right) Details of struc- 


Drawing to left is a section between the two banks of electric heaters, there being 


12 elements in the two banks. 
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Fig. 4. First floor plan. Fig. 5. Second floor plan. 
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Fig. 6. Detail of a typical splitter damper. 
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Fig. 7. Method of attaching casing to the structural steel frame for Fig. 8. Detail, elevation, mul- 
the electric blast heater. tiple louver damper. 





Fig. 9. (Left) The steam generator for humidifying. Water is heated by electrical immersion heaters. Fig. 10. (Right) The 
auditorium and gymnasium. Note the supply grilles on either side of the stage and at the extreme right of the picture on 
the wall. The grilles below the stage are for return air. 
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For heating purposes, the building is divided into 
three zones. The flow of warm air in each zone is 
automatically regulated by means of multi-louvered, 
motor-operated dampers, each controlled by an indi- 
vidual thermostat. The operating motors are of the 
two-position, reversible rotation type, mounted outside 
of the ducts. The thermostatic controls are designed 
automatically to adjust the dampers to the positions 
necessary to maintain required room temperatures. 
Other dampers in the system, including the modulating 
registers regulating the delivery of warm air to the 
individual rooms, are manually controlled. 

An automatic signal system with thermostatically- 
controlled warning bells is provided. Two of these 
bells are connected in parallel, one in the fan room, the 
other in the office of the school principal. The third 
bell is located in the headquarters of the town’s fire 
department. The bell control is solely by means of 
limit thermostats mounted in the main distribution 
chamber of the supply duct system. 

The service hot water is also heated electrically. The 
storage tank is 36 in. in diameter by 10 ft. long, hori- 
zontally mounted. The water is heated by means of 
three, delta connected, 10-kw., 208-volt immersion heat- 
ers, automatically controlled by an immersion thermo- 
stat with a manually adjustable operating range of 
from 100F to 200F. 

As this system has been in operation since February, 
1935, it now becomes possible to determ‘ne its actual 
electrical consumption. For instance, for the seven- 


month heating season—October, 1935, to April, 1936, 
inclusive — the average monthly consumption was 
95,970 kw-hr. It should be remembered, however, that 
this figure includes not only the space heating demand, 
but also the electrical consumption of the hot water 
system supplying the building’s plumbing equipment, 
as well as the electricity used by the various appliances, 
motors, etc., in the school’s laboratories, domestic sci- 
ence departments, and so on. This supplementary de- 
mand is estimated at from 7,000 to 8,000 kw-hr., which 
should be subtracted from the monthly total stated 
above. 

In arriving at any true comparison of costs on a basis 
of fuels, many factors must be taken into consideration 
—for instance, the low TVA rate of 4 mills per kw-hr. 
for electricity, as compared to the local price of $5 per 
ton for coal. Also of major importance are the some- 
times striking differences in the costs of maintenance, 
attendance, fuel storage, depreciation, insurance, clean- 
ing, and so on—all of them in favor of electricity. 

In conclusion, it may also:be of interest to note that 
the Norris School lighting system is controlled by 
means of photo electric cells which automatically regu- 
late the lighting of the rooms. Thus the indoor lighting 
is accurately adjusted to conform to the varying con- 
ditions outdoors. 

The building was designed by the Authority’s Archi- 
tectural Section of the Division of Land Planning and 
Housing, Charles F. Ellis and John J. Noell being the 


engineers in charge of the heating and ventilating. 





Rules for Handling Oxygen 


HE following general rules for safe handling of 
oxygen have recently been issued by the Kerotest 
Manufacturing Co., Pittsburgh, Pa. 

1. Don’t use oil with oxygen. The reaction when 
these two substances come in contact with each other 
is more violent than igniting dynamite. Keep oil or 
grease away from oxygen cylinders, cylinder valves 
and the equipment. Wash hands clean from oil before 
using oxygen apparatus. 

2. Don’t confuse air with oxygen. Oxygen is one 
of the several elements contained in air and should 
always be described by its proper name. 

3. Don’t test for leaks with oxygen (except in pipe 
lines specifically made and cleaned for oxygen use). 
Use compressed air, nitrogen, COs, or some other inert 
gas that will not aid combustion. Pipes, pipe threads, 
and other pressure containers are usually greased or 
oiled for various reasons, and using compressed oxy- 
gen for the general purpose of testing for leaks is 
extremely hazardous and almost certain to cause a 
terrific explosion. 

4. Don’t blow out pipe lines with compressed oxy- 
gen. Pipes are invariably oily from various causes and 
oil or grease should never be brought in contact with 
oxygen. 


5. Don’t think that a spark is necessary to explode 


oxygen. The chemical reaction of having fuel gases 
and oils combine with oxygen is sufficient to develop 
spontaneous combustion and cause an explosion. (Pipe 
lines made specifically for oxygen should be thoroughly 
cleaned from oil, steel chips, etc.) 

6. Don’t use inflammable substances near oxygen. 
Oxygen itself will not burn, but will greatly accelerate 
combustion. 

7. Don’t wear greasy clothes, gloves, etc., when 
working with oxygen. Oxygen will cause substances 
with merely a trace of oil or grease thereon to burn 
with great intensity. 

8. Don’t store acetylene or other fuel gases with 
oxygen in unventilated space. Never take the chance 
of having these gases meet by accident. A violent ex- 
plosion may result. 

9. Don’t store oxygen cylinders and apparatus un- 
der moving machinery, cranes and belts. Oil or grease 
may drop and cause explosion and fire. 

10. Don’t forget that an ounce of prevention is worth 
a pound of cure! 

11. Use only apparatus and equipment which is de- 
signed, manufactured and tested especially for the pur- 
pose intended. 

12. Don’t take it for granted that the cylinder does 
not contain oxygen. 
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AIR CONDITIONING STUDENTS in the 
laboratory and shops of the Air Conditioning 
Institute, Chicago (left). Students are ‘shown 
at work on air conditioning equipment 

sweating joints, and doing similar work. 








INSTITUTE’S CONDENSING UNIT and year 
’round conditioner used in conditioning the two- 
room bungalow shown in the background 
(right). This is independent of a large instal- 
lation which produces outside conditions in the 
space in which the bungalow is located. The 
laboratory and shops were opened May 21. 





AIR CONDITIONING AIRPLANES. This 
mobile air conditioner delivers 1,200 c.f.m. 
of filtered, cooled, and dehumidified air into 
the cabins of United Air Lines’ transports, 
keeping them cooled until the plane is fly- 
ing in predetermined cool elevations. 
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GAS-FIRED UNIT HEATER used to heat the Navy Pier, Chicago, for 

the annual Flower Show last winter (right). Building has an unob- 

structed exhibit space 2,300 ft. long and 67 ft. wide and 60 of these 

units were installed 40 ft. apart along the south wall. Each unit has 
a rating of 400,000 B.t.u. per hr. 


AIR CONDITIONED LABORATORY. (Above) A 
feature of the Ford plant at Detroit. Laboratory 
is devoted to metallurgical and chemical research 
and test work. 








¢ 
AMERICAN AIRLINES 


LIPMAN AIR CONDITIONER 


eae 
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PLANE CONDITIONING UNIT developed by Gen- 
eral Refrigeration Corp., Beloit, Wis. (Below) Low- 
er section of the unit consists of a hold-over 
tank, properly insulated for heating or cooling, 
containing steam coils or electrical resistance for 
heating the tank contents for winter heating ser- 
vice, and icing coils for summer cooling service. 
When steam heating is required in winter, an 
anti-freeze solution is used. The liquid is circulat- 
ed through the coils of a unit heat exchanger. 
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HEATING BUSINESS TRENDS 
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Heating Business at 73% of 1929 Level; 
Jobbers Report Sharp Gains 


UILDING contracts awarded during June totalled 
B nearly $153 million, or at about 37% of the 1929 
average, after adjustment is made for seasonal varia- 
tions. This sum is almost equally divided between 
non-residential and residential building with the former 
slightly larger. These figures represent a sharp in- 
crease over a year ago when the Index stood at 26, as 
compared with June’s 37. 

Gains in new building and the improvement in gen- 
eral business result in the holding at a fairly high level 
of Heating & VentiLaTine’s Index of Heating Busi- 
ness Activity which during May stood at 72.9% of the 
1929 level, as compared with 71.1% for April, and with 
55.4 for May, 1935. Automatic heating increased still 
more sharply and for May was at 165.8% of 1929 
levels as compared with 110.8 for May, 1935. The 
greater part of the increase in automatic heating was 
due to the continued and spectacular rise in stoker 
sales. 

Plumbing and heating wholesalers led all other 
wholesaling groups in gains in net sales during May 
as compared with May a year ago, according to a joint 
study of the Bureau of Foreign & Domestic Commerce 
and the National Association of Credit Men. ‘The 
plumbing and heating jobbers reported a gain of 36.4% 
in sales as compared with an increase of 3% as the 
average of all kinds of wholesalers. The table below 
shows the increases in various kinds of jobbing and 
wholesaling businesses. 

Statistics on gas heating equipment have not been 
made available during recent years. Last month, how- 
ever, Willian T. Rasch, president of the Association of 
Gas Appliance and Equipment Manufacturers, pub- 
lished figures showing the increase in sales of gas- 
burning equipment for the first four months of 1936, 
as compared with the corresponding period in 1935. 
Consequently, a comparison of gas heating equipment 
sales is now possible with the sales of oil- and coal- 
burning equipment. A striking feature of the table is the 

CHANGE IN SALES OF 1,223 WHOLESALERS 


IN 19 KINDS OF BUSINESS, MAY, 1936, 
COMPARED WITH MAY, 1935 
































HEATING AND AIR CONDITIONING BUSINESS TRENDS 
INDEXES (1929 = 100) May, May, 
(Seasonally Adjusted) 1936 1935 

HEATING & VENTILATING’S Index of 

Heatitia HUGSMGS6 4. ook 64666654 s Se cuwes 72.9 58.3 
HEATING & VENTILATING’S Index of 

Atatowmatic WeAtine << «2 <i6655 ccadsensse 165.8 110.8 
HEATING & VENTILATING’S Index of 

Comtiaetar Actin cs <2 56 cs ecccdaseses 53-7 46.9 
INDEXES (1929 = 100) JUNE, JUNE, 
(Seasonally Adjusted) 1936 1935 

HEATING & VENTILATING’S Index of 

NG@W@ Bie WMS . oo oes save vcaceaeeeens 37.0 26.0 
HEATING & VENTILATING’S Index of 

Stock Prices (Unadjusted) ............. 79.1 39.0 

EQUIPMENT SALES May, May, 
1936 1935 
Mechanical draft oil burners, number of units 9,727 7,507 
Oil burner-boiler units, number ........... 776 974 
Oil burner-furnace units, number .......... 282 135 
Blowers for public buildings, dollars ....... 160,342 109,330 
Small housed blowers, dollars ............ 120,943 48,866 
Propeller fans, dollars ..............22208. 366,804 124,118 
Unit air conditioners, self-contained, dollars | 509,024 — 
Unit air conditioners, other, dollars ........ 878,797 —_ 
Central air conditioning systems, comfort, 

CUNY os < Hat ansacseeseqasesaedanaee 646,494 _— 
Central air conditioning systems, industrial, 

whieh at ki MTRER CROCE OT OPE CECT Poe ete 25,091 — 
— medium for air conditioning, 

GON os at eratccdwaddcndesuadeexwes I _— 
Male RE COUN soo. ka Khe ddccdwsis cases pie 8 —_ 
ERUOQUINENS;* GOMAYS © < cc 655 occ ce ssieccewens 65,395 — 
ayer merry, Hasse ae-nnce A CECT 84,402 57,644 
Unit heaters, dollars ...............0000- 232,695 | 218,398 
Unit ventilators, dollars ................. 196,048 | 118,440 
Cast iron radiators, thousand sq. ft. ....... 4,175 2,835 
Steel boilers, number .................... 416 803 
Stokers, class one, number ............... 3,547 1,706 
Stokers, class two, number ............... 123 107 
Stokers, class three, number .............. 60 41 
Indirect heating surface, non-ferrous, dollars. | 128,459 96,881 
Indirect heating surface, cast-iron, dollars ... 5,546 13,155 
Non-ferrous convectors, sq. ft. ............ 307,402 202,368 
Cast iron convectors, sq. ft. ...........ee. 550,513 209,179 
Round boilers, thousand pounds ........... 2,243 2,493 
Square boilers, thousand pounds .......... 13,552 9,241 





























large gains made by gas and oil warm air furnaces and 
continued gains in heating stokers. The table follows: 








INCREASE IN SALES OF FUEL-BURNING HEATING EQUIP- 

Kinp oF Business _% CHANGE MENT, FIRST FOUR MONTHS OF 1936 OVER SAME 
Plumbing and heating equipment and supplies....... + 36.4 PERIOD IN 1935. 
Lumber and building material.................++-- + 32.6 
MNCCtNICal GOO0Ss 6c. 6d i xe <occce vccks bdslewweoeeeses + 209.4 PER CENT 
Jewelry and optical goods................eeeeeee- + 20.7 EQUIPMENT INCREASE 
Automotive supplies............ 0.00 cece cece eee + 18.8 
I AM deh hee ie acs Kin binne keen bueeka + 18.2 Gas 
Furniture and house furnishings.................0- + 17.5 NGMMES? cadadsalwadsdenesetacdadseaeeas 68.9 
Machinery, equipment and supplies................ + 16. WOMNNOEN? sc de wahusdeeseasedcne veacese 140.4 
FSCO ae ee + 09.9 Conversion burners ............-e.eeces 55.1 
eg re eee ee + 8.5 Cas ate TAIMIONS co 6 os ok bk cccdccdes 64.5 
EE bet ities tetbied phbanebansexcinead + 7.5 Om 
Drugs and drug sundries...............2c.eeceees + 6.0 MUNMGIS 9) ice ccculor sia acaeadadeouas 46.8 
Farm products (consumer goods)..........-++eeeee- + 3.0 Bodhee-usie? unite) 6. ook cc ccdiseccescss 26.8 
Meats and -r-sanaull oni mena EERE + 2.8 Furnace-burner units ............eccee. 374.0 
Tobacco MRP Ne POUUEIS os Sos. 6e oe vets a deus naoe ews + 1.8 CoaL 
Miscellaneous Beer re Bale did a ac cial oh Sage eg eg + 10.5 Sian 54504455 6255.4 a seg eheueeedae 109.3 
SY OO OO is ve ascevadrduvvanseswxunnne } — 23 ie se ald 4 eg Rian a —s.1 
Clothing and furnishings, except shoes.............. — 78 I oii acvssundcoaveouie 32.6 
Shoes and other footwear..........cccececceeccee — 29.4 Steel boilers PERI NON hire 92.5 
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Sun Effect and Heat Flow Through Brick Wall. 
as Studied with the Hydrocal 
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Fig. 1. The Hydrocal. 
This device is designed 
for the solution of heat 
flow problems. Since the 
flow of heat is analogous to 
the flow of water, each of 
the many glass tubes can rep- 
resent, for example, different 
points through a wall, with the 
height of the water column in 
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each tube represent- 

ing the temperature 
or heat stored at a 
given point at a given 
time. The resistances to 
the flow of heat for a given 
problem are set up by vary- 

ing the hydraulic resistances 
between the corresponding 
tubes, which contain colored water. 


By J. F. LAMB 


HE Hydrocal, invented and constructed by Prof. 

A. D. Moore at the University of Michigan, is a 
machine for solving heat flow problems involving tran- 
sient conditions.’ Fig. 1 shows a photograph of the 
machine. 

In considering a transient heat flow problem, such 
as is the case with heat flow from the outside to the 
inside of a wall, the wall can be split up into a number 
of sections of equal heat absorbing capacities, as shown 
in Fig. 5. These sections are not necessarily the same 
size physically, nor do they have necessarily the samz 
thermal resistance between sections. The heat absorb- 
ing capacity of a block of homogeneous material is de- 
fined as the product of the mass and specific heat. 

Fig. 5, for instance, represents the Hydrocal circuit 
diagram for investigating the transient flow of heat 
through an 8-in. brick wall. Considering a wall cross 
section of unit area, this wall can be divided into six 
sections of equal heat absorbing capacity in series in 
the direction of heat flow. The thermal capacity of 
each of the six sections can be represented on the 


1A complete description of this machine was given in /ndustrial and 
Engineering Chemistry, June, 1936. 


Hydrocal by the cross-sectional area of a %4-in. diam- 
eter vertical glass tube of uniform bore. The tube or 
standpipe is open at the top. The bottom is inserted 
into a hollow chamber to which small rubber hose 
connections can be made to admit specially colored 
distilled water into the bottom of the standpipe. Then, 
at any given time, the average temperature and the 
heat stored in each of the six wall sections above an 
arbitrarily chosen reference level are directly propor- 
tional to the water levels in the corresponding glass 
standpipes. 

There will, of course, be resistances to the flow of 
heat between the points in the wall represented on the 
Hydrocal by the glass standpipes. These different 
thermal resistances are represented on the Hydrocal 
by the frictional resistances to the streamline flow of 
water through different lengths of small diameter metal 
tubing. These flow tubes are accurately calibrated in 
terms of heat flow units. Hence, when the flow tubes 
are connected between two standpipes on the Hydro- 
cal, the rate of heat flow (which is proportional to the 
rate of water flow through the flow tubes) between 
two wall sections is known, when we read off the tem- 
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peratures indicated on the corresponding standpipes. 

The flow tubes and the glass standpipes on the ma- 
chine can be connected in any desired relation, de- 
pending upon the conditions for the heat flow problem 
being studied. Circuit connections between flow tubes, 
standpipes, water tanks, etc., are made by flexible rub- 
ber tubing of negligible flow resistance. To minimize 
the effect of room temperature changes during a test 
run, the flow tubes are immersed in a bath of water. 
Switching clamps and manifolds are provided so that 
the water levels in any or all of the standpipes can be 
held stationary, adjusted at will, or segregated from 
the water levels in the other standpipes. 

Movable water tanks provide means for maintain- 
ing, as desired, either a constant water level (corre- 
sponding to a constant temperature) or a changing 
water level (corresponding to an arbitrarily specified 
temperature cycle) in one or more of the standpipes. 
In this manner, the known temperature conditions for 
a given heat flow problem are definitely established 
on the Hydrocal. 

We can summarize the correspondence between the 
physical quantities of an actual heat flow problem and 
the corresponding proportional quantities arranged on 
the Hydrocal as in Table 1. 

For convenience, the quantities on the Hydrocal are 
calibrated directly in terms of the corresponding physi- 
cal quantities, such as deg., B.t.u. per deg., etc. 

The Hydrocal is well adapted for the solution of 
transient heat flow problems where the heat capacities 
of the materials involved are an important factor. It 


TABLE 1 





QUANTITIES IN AN ACTUAL 
PHysIcAL PROBLEM. 


CORRESPONDING HYDROCAL 
QUANTITIES 





Amount of heat, B.t.u. 

Temperature, F 

Heat absorbing capacity, B.t.u. 
per °F 

Resistance to heat flow (recip- 


Amount of water 

Height of water level 

Cross-sectional area of stand- 
pipe 

Frictional resistance to flow of 








rocal of heat transmission water through small tubes 


coefficient ) 
Rate of heat flow, B.t.u. per Rate of water flow. 











hour. 





is, of course, a step-by-step device, in that the material 
is divided into a definite number of sections rather than 
into an infinite number of sections, as would be the 
case if a complete mathematical solution were attempt- 
ed. However, most mathematical solutions are difficult 
to evaluate numerically, and for most transient heat 
flow problems encountered in practical work, the Hy- 
drocal will quickly give a solution of sufficient practical 


accuracy. 


Sun Effect 


As an example of the type of heat flow problems that 
can be solved with the Hydrocal let us consider the 
sun effect on the walls of a building. For want of 
better information, engineers in the field have been 
using a number of different methods to allow for this 
source of heat gain. 

The latest method is to express the heat gain due 
to sun effect as a product of three factors. One factor 
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Fig. 2. (Left) Assumed temperature conditions. Fig. 3. (Right) Effect of heat storage capacity upon heat flow through the 


8-in. brick wall. 
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Fig. 4. (Left) Heat flow through brick walls due to sun effect as determined by the hydrocal. Fig. 5. (Right) Hydrocal cir- 
cuit diagram for 8-in. brick wall. 


is the amount of actual solar radiation striking the 
wall, which depends upon the locality and time of day; 
another factor is the emissivity coefficient of the wall 
surface, and the third factor is the percentage of heat 
transmitted to the inside, which depends upon the 
transmission coefficient of the wall. 

In none of the methods used is there an accurate 
evaluation of the effects of the heat storage capacity 
of the wall. This factor is largely left up to the indi- 
vidual judgment of the engineer making calculations, 
but there is practically no information available to 
assist him in allowing for this factor. 


Tests on Brick Walls 


In order to obtain a qualitative idea of the impor- 
tance of the heat capacity of the wall upon the sun 
effect, an investigation using the Hydrocal was made 
on an 8-in. and a 12-in. brick wall. The 8-in. brick 
wall consisted of 4 in. face brick, 4 in. common brick, 
and ™% in. plaster. The 12-in. brick wall consisted of 
4 in. face brick, 8 in. common brick, and % in. plaster. 
The heat capacities and other data for the walls and 
the materials in the walls are given in Tables 2 and 3. 


TABLE 2 





12-IN. 8-IN. 
Brick WALL | BrIcK WALL 





Heat Capacity—B.tT.u. PER °F 
PER SQ. Fr. Cross-SECTION 24.68 16.68 








Heat Transmission : 
Coefficient B.t.u. | Overall—inc. out- 
per hr. per sq. ft. side air film, 






































TABLE 3 
HEAT 
CoNnDUCTIVITY 
B.T.U. PER DENSITY SpeciFic HEAT 
MATERIAL Sq. FT. PER LB. PER B.T.U. PER Lp. 
°F per Hr. Cu. Fr. PER °F 
PER I-IN. 
THICKNESS 
Face brick ..... 9.2 120 0.20 
Common brick .. 5.0 120 0.20 
ee 33 77.9 0.21 
Inside air film*... 1.65 — _ 
*Overall film transmission coefficient; not for 1” thickness. 











Fig. 5 represents the 8-in. brick wall set up on the 
Hydrocal. Each circle represents a standpipe. The 
figures indicate the relative thermal resistances used 
for the flow tubes in this particular case. 

As is well known, a large number of variables affect 
the flow of heat from the sun through a wall. Such 
variables include exposure, wind velocity, variations in 
outside temperatures, amount of dust and dirt in the 
air, temperatures of surrounding objects, emissivity 
factor of the wall surface, latitude, time of year, and 
others. For the purpose of this investigation and in 
order to simplify matters, it was deemed best to arbi- 
trarily assume that the outside wall surface temper- 
atures followed a definite cycle. This was because we 
wished primarily to investigate the effect of the heat 
capacity of the walls, rather than any of the other 
factors. 

Fig. 2 shows the assumed temperature conditions. 
It was assumed that the room temperature inside the 
wall was held constant to 80F by air cooling equip- 





per °F. ASHVE Guide. . 0.34 0.46 : : 
Value exclud. out- ment controlled by a thermostat. The outside air tem- 
went os = tn perature was assumed constant at 95F for the purposes 
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of this investigation. An arbitrary time-temperature 
curve for the outside wall surface was assumed as 
shown. The outside surface temperatures, which were 
assumed, represent fairly well conditions as to what 
could happen to the surface temperatures of the wall 
with a southern exposure at 45° N. latitude, emissivity 
factor of 0.93, a 3-m.p.h. breeze, with the normal en- 
ergy of the sun’s rays amounting to 270 B.t.u. per 
sq. ft. per hr., and excluding the effect of conduction 
into the wall in lowering the surface temperatures. 


Explanation of Results 


The results obtained under these conditions are 
shown in Fig. 4, with the dash curve representing the 
rise of the outside wall surface temperature above the 
outside air. Fig. 4 shows conditions over a two-day 
period, with the same temperature cycle repeated for 
the second day. It should be noted from Fig. 4 that 
the maximum rate of heat flow occurs considerably 
later than the time at which the outside surface tem- 
perature of the wall is at its maximum. 

Note that the constant flow of heat through the wall 
due to the constant 15F temperature difference be- 
tween outside air and inside air is not included in 
Figs. 3 and 4. 

Possibly a clearer interpretation of the results can 
be obtained by referring to Fig. 3, which shows the 
heat flow cycle through the 8-in. brick wall for the 
second day. The solid curve represents the heat flow 
as determined with the Hydrocal. The dash curve 
represents the calculated rate of heat flow if the wall 
had had the same overall heat transmission coefficient, 
but had had no storage capacity whatever. From Figs. 
3 and 4, the following tendencies are apparent: 

1. The maximum rate of heat flow through the wall 
is considerably reduced from the maximum heat flow 
rate which occurs if the wall has no heat storage 
capacity. In the case of the 8-in. brick wall, the maxi- 
mum rate of heat flow, as determined with the Hydro- 
cal, was 14.3 B.t.u. per sq. ft. per hr.; whereas, if the 
wall had had no heat storage capacity, the maximum 
rate of heat flow would have been 20.1 B.t.u. per hr. 
per sq. ft. The ratio of 14.3 to 20.1 is 71.2%. For the 
12-in. brick wall, the corresponding figures are 6.91 
B.t.u. per hr. per sq. ft. by test, and 14.32 B.t.u. per hr. 
per sq. ft. with no heat storage capacity, giving a ratio 
of 48.3%. In other words, the heat storage capacity 
of the wall has markedly reduced the maximum rate 
at which heat from the sun will flow through the wall. 

2. For the 8-in. brick wall, the maximum rate of 
heat flow through the wall occurred 334 hr. after the 
outside surface temperature had reached its maximum 
value. For the 12-in. brick wall, the peak rate of heat 
flow through the wall occurred 7 hr. after the outside 
surface had reached its maximum temperature. This 
is an appreciable time lag. 

3. Referring to Fig. 3, the areas under the dash 
curve and the solid curve are the same. In other words, 
the heat storage capacity of the walls has apparently 
not reduced the total amount of heat transmitted 
through the walls over a full 24-hr. period. The effect 
of the heat storage capacity is rather to act as a fly- 
wheel in flattening out the curve of heat flow vs. time. 


This only applies accurately after the wall has been 
subjected to a sufficient number of cycles, so that a 
certain amount of heat is stored in the wall at the start 
of the cycle. In the case of the two brick walls con- 
sidered, the Hydrocal tests indicated that the 8-in. 
brick wall was in an equilibrium condition at the end 
of the first day, and the 12-in. brick wall was in an 
equilibrium condition at the end of the second day. 


Study of Heat Lag 


It would, of course, be possible to continue this in- 
vestigation, trying out different types of building con- 
struction on the Hydrocal. For a given temperature 
cycle, the ratio of actual peak heat flow rate to theoreti- 
cal peak rate of heat flow with zero heat storage capac- 
ity should be a constant for a given type of wall con- 
struction. The number of hours time lag between the 
time of maximum heat flow and the time of maximum 
outside surface temperature is also probably a constant 
for a given temperature cycle and a given wall section. 
It should be possible to prepare a table giving these 
various constants for different types of walls. 

However, before such work could be undertaken, 
agreement would have to be reached as to the effects 
of the other factors and how they should be allowed 
for. The tests described above were representative of 
the heat flow cycle on walls with a southern exposure. 
Walls with an eastern or western exposure would, of 
course, give somewhat different results. In the above 
we have not endeavored to make a complete analysis 
of the problem, but have confined our efforts to merely 
obtaining a qualitative idea as to the effect of the heat 
capacity of the wall construction upon the nature of 
the problem. The Hydrocal could easily be used to in- 
troduce other factors which we have not considered, 
but which should undoubtedly be considered in a com- 
plete handling of the problem. 

There are a number of other problems in the field 
of air conditioning which could also well be investi- 
gated by means of the Hydrocal. The question of 
cooling a room or building with low capacity cooling 
equipment, and allowing the walls and objects in the 
room or building to be precooled in preparation for 
a large peak cooling load of short duration, could be 
investigated. This condition sometimes exists in funeral 
parlors where a large number of people are crowded 
into a room for half or three-quarters of an hour and 
the room is practically vacant the rest of the time. It 
is also possible that the heating up of a room or build- 
ing in cold weather might be investigated by the Hy- 
drocal, as well as the analogous problem of cooling 
an initially warm room or refrigerator in warm weather. 

Almost any type of heat flow problem, where the heat 
capacity in the path of heat flow can be divided into 
a number of sections with known thermal resistances 
between the various sections, can be set up on the 
Hydrocal and solved for almost any desired tempera- 
ture and heat cycle condition. The Hydrocal is de- 
signed so that even three-dimensional heat flow prob- 
lems of this nature can be investigated. 

The writer wishes to give due credit to Prof. A. D. 
Moore, who furnished the Hydrocal for this investiga- 
tion and who also instructed the writer in its operation. 
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Plant for Automotiy F 
Automatic Filters} 


O*; of the large automotive corporations recently 
found it necessary to expand in order to take 
care of increased production requirements. After due 
consideration, it was decided that the expansion should 
take place in one of their suburban plants, due to limit- 
ed space facilities in the main Detroit plant. 

In the newly expanded plant were to be manufac- 
tured such parts as fenders, dashboards, and other 
equipment, known as small parts, used in the assembly 
of an automobile. Because of the varying demand for 
finishes which may run from ordinary black japan to 
duco, or new synthetic enamel, it was necessary that 
the plant be set up to operate under three methods of 
manufacture. Therefore, it must be prepared to pro- 
duce black enameled parts, ducoed parts, or synthetic 
enameled parts. 

Since each one of these different finishes requires a 
different method of treatment, it was necessary to in- 
corporate in the design of this plant a varying line of 
ovens. Fortunately, the preliminary preparation of the 


material before covering with protective and decorative 
coating is similar. 


Rustproofing and Drying 


The material is passed through a bonderite spray 
system for protective rustproofing. This entire system 
occupies a space 106 ft. long by 12 ft. high by 6% ft. 
wide, and is shown in Fig. 1. The overhead monorail 
system of conveying the different parts was employed 
for the depositing of the bonderite material, and the 
design features incorporated are shown clearly in both 
of these photographs. Because of the building arrange- 
ment it was necessary that the unit be built in the 
form of an inverted “L.” This is clearly shown in 
Fig. 1. Inasmuch as this work comes from the bond- 
erite spray system covered with water, it is necessary 
that it be dried. In Fig. 2 is shown the connection be- 
tween the dry-off after bonderizing in which the mono- 
rail system carries the parts from the bonderite spray 
to the dry-off oven. 

The dry-off after bonderizing spray consists of an 
oven of the overhead conveyor type, having internal 
dimensions of 32 ft. long by 14 ft. wide by 10 ft. high. 
and consists of a number of internal passes in order 
to obtain the time desired in the oven. The oven 1s 
operated at 450F, and is constructed with heavy rock- 
wool insulation, built into special panels. It is operated 
as a direct-fired recirculating system, suitably protected 
and provided with automatic safety devices. The heat- 
ers on this job are of atmospheric type, utilizing pro- 
pane gas of 2,500 B.t.u. which is supplied under pres- 
sure from the storage tank adjacent to the plant. 

The control system on the unit consists of protecto- 
glows together with suitable relays, pressure devices 
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Parts Uses Gas Heaters, 
and Controls 


By EDWARD STEPHENSON, JR.t 


protecting against gas failure, protection devices insur- 
ing that the circulating fans are running, and a fully 
automatic ignition circuit. With such a system it is 
very simple to start—the only method of starting being 
to start the fan running and to push the button which 
automatically throws the ignition circuit in and causes 
the spark plug to light the heater. Under such condi- 
tions it can be seen that the heaters may be mounted 
in inaccessible positions without regard to operators 
attending to them. All these devices provide for auto- 
matic safety control, and in case of pilot or other 
failures, the oven will immediately shut down. 
Following the dry-off oven the method of manufac- 


ture divides, and the three methods of manufacture 
will be described individually. 


Black Enameling 


Such parts as are to be black enameled are passed 
through a dip tank and then through the black enamel 
oven which is shown in Fig. 3. This is a flat multi- 
pass oven hav'ng internal dimensions of 42 ft. long by 
20 ft. wide by 9 ft. high, operating at 300F, constructed 
with heavy rockwool insulation, suitably manufactured 
into standard panel, and operat'ng as a recirculating 
system, direct-fired. 

The dip units are shown to the right of Fig. 2 and 
are not clearly illustrated. From there the parts pass 
up and into the oven after suitable draining time, and 
after multipasses through the oven, issue to the left 
of the photograph and carry on to the plant for various 
assembly procedures. 

The heater on this job is likewise a heater of the 
atmospheric type, utilizing propane under pressure, 
and recirculating with fully automatic safety protec- 
tion. Automatic oil filters of a new and novel design 
are provided on this unit. These are shown in the 
photograph, including connections for recirculation, 
which provide for filtering the recirculating air. 


Ducoing 


Beginning at the dry-off after bonderizing, ducoing, 
the second method of manufacture, takes place. From 
this point the material is passed through a special type 
of spray booth, shown in Fig. 4, and is sprayed with 
duco, and then passed through a multipass oven for 
duco baking. This multipass oven is 28 ft. long by 
18 ft. wide by 9 ft. high, operates at 200F, and is con- 
structed of heavy insulation in standard steel panels. 


iain 


*Surface Combustion Corp., Toledo, Ohio. 
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The heater on this job is an atmospheric direct-fired 
heater of the same type as used on the other oven, and 
is supplied with propane under pressure. It is recir- 
culating in operation and the same type of filters and 
other methods of application are used as those shown 
on the black japan oven. Similar automatic ignition 
and safety control are employed. 


Synthetic Enameling 


The synthetic setup calls for the spraying of the 
material with synthetic lacquer in a spray booth of the 
water type, where the pigment is recovered through 
precipitation in water. The work then passes directly 
on the overhead monorail system into a first coat syn- 
thetic oven. The first coat synthetic oven is a multi- 
pass oven of the overhead conveyor type with internal 
dimensions of 60 ft. long by 20 ft. wide by 9 ft. high, 
operating at 300F, and constructed of suitable panels 
with heavy insulation. The heater for this job is of 
the recirculating, atmospheric, direct-fired type, oper- 
ating with propane of 2,500 B.t.u. quality, and with 
complete safety control. 

After the material is baked in this oven it passes into 
an enclosed spray booth system in an entirely sealed 
room in which air is supplied under pressure, and re- 
moved. in exact balance so that no air can enter from 
the plant itself. This keeps out dirt which would mar 
or injure the finish on the material being synthetically 
lacquered. 

Figs. 5 and 6 show the ductwork construction of the 
internal parts of this oven, and also show the super- 
structure, the fan filters, the heater, and other details 
used in this particular job. 

The finish coat synthetic oven differs from the first 
coat synthetic in that the heat applied is indirect. A 
new and novel type of heater, utilizing the radiant tube 
heating element system whereby diffusion combustion 
principles are applied, constitutes the heater equipment 
supplied for this job. The oven itself is one having 
dimensions of 28 ft. long by 18 ft. wide by 9 ft. high, 





operating at 300F, and is of the multipass CONStructiog 
type. It is shown in Figs. 7 and 8. Utilized in this i 
also the continuous oil filter, and the construction is 
similar to that for the first coat synthetic oven, The 
unit is provided with safety devices similar to thos 
previously described. 

A very careful study of plant conditions and operat. 
ing conditions was made by the engineers in order to 
determine the proper relation and flow of equipmen 
through the plant. The delivery of finished material 
from either the black enamel, duco, or synthetic proc. 
esses, all end at approximately the same point in the 
plant. This is planned to insure that the materials cap 
be flowed over into the assembly and inspection line 
with a minimum of trouble, and without any interrup. 
tion whatsoever due to hand transfer. Conveyor sys- 
tems are so designed throughout the plant that all ma- 
terials flow to the necessary assembly points from the 
japanning plant, and still utilize to the best extent the 
160 ft. by 400 ft. area available for this department. 

All precautions as to safety and operation of this 
equipment were incorporated in the design. Protecto- 
glow flame protection units were installed on all heat- 
ers, and safety circuits designed to protect against gas 
failure or fan failure, and also to insure proper ven- 
tilation on the equipment. Automatic ignition was in- 
stalled to permit the lighting of the units without going 
on top of the ovens, thus simplifying the operation on 
the part of the operator. Proper consideration was 
given to the utilization of all floor space possible and 
curtailment of equipment to the minimum necessary 
for delivery of maximum production with minimum 
of rejections. 





Equipment List 


Atmospheric heaters for ovens and drying—Surface 
Combustion; Protectoglows and operating controls 
— Minneapolis - Honeywell; Temperature controls — 
Brown; fans—American Blower; automatic air filters 
—American Air Filter. 





Hospital Air Conditioning 


A survey on the status of refrigeration and air con- 
ditioning in 110 hospitals was recently made and find- 
ings published by Hospital Management. Of 110 in- 
stitutions, 25 were equipped with some form of air 
conditioning. The following table shows the hospitai 
spaces which had conditioning: - 

One uses an exhaust system in toilets, bathrooms and 
kitchens; one partially air conditions operating rooms; 
and two have portable conditioner units which are used 
where required. Of the latter, one has nine such units, 
and the other has one. 

It is apparent that a wider range is being found for 
the use of air conditioning than has been the case in 
the past, and that there is need for greater exchange 


of experience in setting forth in which portions of in- 
stitutions it can be employed to greater advantage. 


Equipped with some form of air conditioning .. .25 


Pintine HOBPIAl .656s06 66 cs cadaseneee si sessnewe’s 1 
Entire wings—half of hospital ................- 1 
Part of patients’ TOOMS ...........ceedeccccecece 7 
Suprical PaViINON 6. ...66 secs oes sec escent eons 5 
Operating room or rooms ............eeee seers 11 
MOTOR NTR 10 oaiio) ao uk Sl 6 WSs 25 Wes ears elecora arene Salad orale aeiete 11 
MGtCIIILY FOOMS 2.666666 sc ce cw wee el eae 3 
IWGNIVERY TOGHIS 6 ...<icc00ccewinsccerewenness sumer 2 
NUPSES’ WOTKTOOM ..... 6 ccc cece se ce cie ec eees 1 
CHIGPOH'S WEE sc codices ects cdseceontess 2 
Outpatient department—thyroid ward ......... 1 
OGTTNOES oooso- ok. sicharswicis dss ew 510 Bere oe de erarereierere 2 
Business office building ...............0eeeeeee 1 
WPANTAGT, SOMMER: 555 se:s 62s o ose Sse Rewerar seer waeoee 1 
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Pressure Losses in Rectangular Elbows 


Part 2 


By R. D. MADISON*t 


HERE is an increasing practice of placing one or 

more splitters in elbows to reduce the pressure 
loss. This may or may not lower the loss depending 
upon the curve ratio of the elbow and the number of 
splitters used. In view of the fact that there are very 
few data published upon the subject, the author under- 
took the making of such tests as would indicate the 
law of variation. 

Inspection of the curves in Fig. 7 (see previous ar- 
ticle) shows that aspect ratios above | have relatively 
little effect upon elbow losses, while the curves in 
Fig. 4 (also in Part 1) show that curve ratio has a 
marked bearing upon the loss. Consequently, when 
splitters are to be used, it is logical to so place them 
that each of the component elbows thus formed has 
the same curve ratio. This will insure approximately 
the same pressure loss for each component elbow and 
the least turbulence following the splitters. If an elbow 
of low aspect ratio (less than 0.5) is to be divided by 
splitters, it may be advisable to treat each component 
part individually so that equalized losses will occur, 
but the majority of cases do not warrant this exact- 
ness. Thus, instead of a uniform spacing of the split- 
ters across the elbow they will be placed closer to the 
inside radius as indicated in Fig. 8. 

There are two methods of arriving at this suggested 
placing of the splitters. The chart, Fig. 8, is repro- 
duced from Fan Engineering and serves to locate the 
position when one, two, or three splitters are used. 


*+Buffalo Forge Co., Buffalo, N. Y. 


INSIDE RAD. 
> a oO 


= SPLITTER RAD. + 
G 


D/R 
oz 


! 2 3 4 
W/R = PIPE WIDTH ~ INSIDE RADIUS 






No. 1 of 3, No. 2 of 3, etc., refer to the respective 
splitters beginning at the inside. To use the chart 
divide the pipe width, W, by the inside radius R, and 
locate this value at the base. Move immediately above 
to the intersection with the desired splitter lines, then 
pass to the left and read the various values of r/R. 
These values, each multiplied by the inside radius R, 
gives the radii of the various splitters. 

As an example of this method, assume an elbow 
28 < 38 in. in cross-section with throat radius R = 14 
and width W = 28 (radius ratio = 1). To add one 
splitter, W/R = 28/14 = 2. Locate 2 at the base and 
follow up to the line marked No. 1 of 1 and then to 
the left where r/R is read as 1.72. 1.72 *« 14 = 24.2 
in., which is the radius of the desired splitter. 

Another method, based on curve ratio, may be used 
to obtain the same result. It may be shown that a 
simple relation exists between the original curve ratio 
and the resultant curve ratio due to the addition of 
splitters, thus: 

x +5 
(CR)’ = y CR, 
where CR = original curve ratio, 
(CR)’ = curve ratio due to the addition of 
splitters, and 





x = number of splitters used. 


Observe that the root to be extracted is always one 
more than the number of splitters. Where several split- 
ters are used, note that by definition (CR)’ = R/rm = 
r,/Te == fre/Ts, etc., 1, Te, 3, etc., being the radii of the 
respective splitters begin- 
ning at the inside. Conse- 
quently, rr == R/(CR)’, 
re = 1/(CR)’, 
re/(CR)’, ete. 

In the previous example, 
CR = R/(R + W) = 
14/42 = 0.33. (CR)’ = 
V/.33 = 0.578 which is the 
new curve ratio. As only 
one splitter is used, its ra- 
dius = r, = 14/0.578 = 
24.2 in. As this was an 
actual elbow tested, let us 
see how the loss compares 


— 


ti: => 


Fig. 8. Chart for calculating 
splitter radii. 


In the previous installment of Mr. 
Madison's article, third line, second 
column, page 24, of the July, 1936 
issue, the formula 2ab(a + b) 
should have read 2ab/(a + b). 
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Fig. 9. Splitter chart for 90° elbows followed by ducts. 


with that predicted by the curves. From Fig. 4 the 
loss for an elbow of 0.33 CR = 21.5. If a correction 
of 1.03 due to 1.36 aspect ratio is made, the loss is 22.1 
velocity heads compared with 22.3 obtained on test. 
Using a single splitter the loss for an elbow of 0.578 
curve ratio should be about 11.8 or slightly less if the 
new aspect factors are included. The actual test loss 
with one splitter was 11.5% velocity head. 

The curves of Fig. 9 have been prepared to show the 
benefit to be derived from the use of one, two, and 
three splitters in ducts of square cross-section and vary- 
ing curve ratios. Corrections have been made for 
change in aspect ratio of the component elbows. While 
the curves as drawn are applicable strictly to elbows 
of square cross-section, they may be used without seri- 
ous error for aspect ratios 30% above or below unity. 
The size effect is shown by short dotted lines for 3 in. 
square, long dashed lines for 6 in. square, and heavy 
solid lines for 12 in. square elbows. — 

To use the chart find the curve ratio for the original 
elbow without splitters and locate this value at the 
base of the chart. The intersections vertically above 
with the various curves, when projected to the left 
scale of the chart, give the loss in per cent of velocity 
head for elbows with the corresponding number of 
splitters. As an example, a 6 X 6 in. elbow of 0.5 
curve ratio shows a loss of 13.5%. If one splitter is 








added, a loss of 12.8 should be expected and if three 
splitters are used, the loss increases to 17.4%, On 
actual tests, these values were 12.4 and 17%, respec- 
tively. This shows that in a good elbow of 0.5 CR 
(1% RR) there is very little to be gained even by the 
addition of a single splitter and the loss is increased 
by adding more than one. On the other hand, for el- 
bows of smaller curve ratios (sharper turns) decided 
benefit may be obtained by the use of one or more 
splitters and the relative value of the number used is 


clearly seen to depend upon curve ratio of the original 
elbow. 


Degree of Bend 


It has been generally considered that the pressure 
loss in an elbow is directly proportional to the angle 
of turn. This is not strictly the case, a 45° elbow hay- 
ing slightly more than half the loss of a 90° elbow and 
a 180° turn somewhat less than twice the loss of two 
such 90° turns. This is due to the fact that the air 
entering the first part of the test elbow is flowing 
straight and the double spiral movement characteristic 
of elbow flow must be accelerated from zero. The 
greater the angle of turn, the less loss per degree of 
turn. This’ is shown in Fig. 10 which is a test of one 
size of elbow, with and without a duct following it and 
with and without a single splitter in the duct. The 
losses are all given as a percentage of the corresponding 
90° elbow loss and do not indicate the relative value 
of an elbow with and without splitter. Thus, assume 
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Fig. 10. Effect of the angle only, in per cent of 
the loss for a given 90° elbow. 
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Fig. 11. Pressure losses in 90° elbows dis- 
charging directly into the air. 


Air Vel 1800 Ft. per Min. 


Loss in Per Cent of 


4 
Aspect Ratio 


a 15 xX 15 in. elbow, 0.5 curve ratio (1% RR) and 
discharging freely into the air through a 135° bend. 
From the upper curve of Fig. 10 the loss is 128% of 
a 90° turn. From Fig. 11 the loss for 1 AR and 1% 
RR is 35%. The net loss then is 1.28 K 35 == 45% 
velocity pressure. 

In all probability, the slopes of these lines change 
with the curve ratio becoming nearer straight and the 
loss more nearly proportional to the angle of turn as 
the curve ratio increases, and conversely. 


Elbows Not Followed by Ducts 


Elbows are frequently used at the end of ducts or 
short runs for directional effect. When so used, the 
losses are materially higher than when the elbow is 
followed by a duct. In Fig. 11 the author shows the 
results of tests on elbows of 36 sq. in. cross-section for 
aspect ratios from 0.25 to 4 and radius ratios 0 to 3. 
Note that aspect ratio has very little effect upon the 
loss and therefore the curves are not given in the factor 
form but are arranged to read directly in velocity pres- 
sure loss. 

As these elbows had 1-in. extensions on each end 
(male and female) for connections with ducts, there 
will be a slight correction if a true 90° elbow had been 
used. Tests show that only for the sharpest bends this 
made any noticeable difference, lowering the loss about 
10% from the values given. 

For common elbows having radius ratios between 1 
and 2 and aspect ratios between % and 2 the elbow 
discharging directly into the air has a loss 2% to 3 
times the same elbow when followed by a duct. 


Special Elbows 


Where the direction of flow must be made in the 
most limited space and still obtain reasonably low 
losses, two or three alternatives may be used. First, 
when the inside corner must be made with a perfectly 
sharp turn one of the methods of Fig. 12 is usually 
employed. A of Fig. 12 shows a venturi elbow. Busey 
and Willard‘ both report tests on similar elbows (with- 
out vane) averaging from 35 to 37% velocity head 





*“Research Results in Heating and Ventilating,” by A. C. Willard, 
The Technograph (University of Illinois), March, 1925. 





loss. A single splitter, as shown, should 
reduce this loss to about half that 
amount. 

B of Fig. 12 shows the type of elbow 
referred to as having turning vanes. 
Brown’ reports 35% loss for a 12 in. 
square elbow with five vanes of 2% in. 
radius. When the vanes had a radius 
of 1% in. or O in. (right angle) the 
losses were 38 and 88%, respectively. Wirt gives 22% 
loss for a smaller elbow with five vanes but where the 
inside and outside corners of the elbow were somewhat 
rounded. The square corner type of elbow can be 
much improved if the vanes are made with increased 
thickness of metal at the bend so that there will be no 
change in velocity as the air makes the turn. 

C of Fig. 12 shows an elbow where the velocity is 
held uniform around the turn. For perfectly sharp in- 
side corner, the theory of curve ratio for splitters be- 
comes indeterminate and a small inside radius must 
be assumed. Where a small radius can be used, this, 
with the necessary splitters, should prove equal to the 
best short turn. 

Of the variations in standard elbows, that with square 
outside corner, shown in Fig. 12 (D to F), has been 
recommended by Wirt as having 10% less loss than 
the conventional elbow with rounded corner (shown 
dotted). This is a very general statement and does 
not apply in the majority of cases. The limiting con- 
ditions of the author’s tests were 0 and 0.5 radius ratio 
elbows as shown at D of the figure. Where these el- 
bows were not followed by ducts the losses were so 
nearly the same that they have been represented by 
the single line in Fig. 11. Where the elbow is followed 
by a duct the one with square outside corner had 10% 
less loss for low aspect ratios to 15% more loss for 
high aspect ratios. By inspection of F, Fig. 12, where 
the radius ratio is very large one would expect to find 





5“Friction of Air in Elbows,” by A. I. Brown, Power Plant Engi- 
neering, Vol. 36, Aug. 15, 1932. 
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Fig. 12. Special elbow designs. 





Heating & Ventilating © August, 1936 


41 





4 
4 
j 
i 
i 
: 
i 
| 





a materially higher loss in the square outside corner 
type, since the velocity is largely lost in the corner and, 
subsequently, regained. Since the original tests, the 
author has made tests on two elbows of 1% radius 
ratio, such as shown at E. In both cases the losses 
were materially higher than in the rounded type, and 
showed signs of instability of flow and increased noise. 
With an elbow of square cross-section the loss was 
234 times as much, and when the aspect ratio was 4, 
the loss was 2% times as much as the usual elbow with 
concentric outside and inside radii. These tests were 
with ducts following the elbow. Where no ducts fol- 
lowed the elbow, the loss in that with square outside 
corner was 20% higher than the usual type for 1 
aspect ratio and showed no difference between them 
for the 4 aspect ratio elbow. Obviously, the air makes 
a square turn in such a manner that the regain effect 
of the duct is nil but does so at considerable loss in 
pressure. 


Compound Elbows 


Frequently, it is necessary to use two elbows adja- 
cent to each other and there is usually a doubt as to 
whether the combined loss is the sum of the separate 
losses. Several of the infinite variety of combinations 
were tested with the results shown in the tables Figs. 


3in.% I2Zin. Compound Eloows- 








13 and 14. The losses in columns labeled “Act.” are the 
actual losses in per cent of velocity head. The losses in 
the columns labeled “Est. Sum” are the estimated 
sum of the individual losses on the following premise: 
the loss for the first elbow in the direction of flow js 
always taken as if followed by a straight duct; the 
loss for the second elbow is taken from tests with or 
without a duct following it, depending upon whether 
the combination is with or without a duct following it, 
This method gives the nearest correct approximation 
to the combined loss because any confining shape fol- 
lowing an elbow materially reduces the loss from that 
of free discharge and the walls of the second elbow 
perform a constraining action upon the first. The 
column “% of Est.” is the ratio of the actual loss to 
that estimated by the above method, expressed as a 
percentage. 

Fig. 13 shows the effect of offset elbows where one 
different radius ratio precedes another. Also the effect 
of side turns is given where one different aspect ratio 
precedes anther one. Fig. 14 shows the effect of 180° 
elbows, offsets and side turns on elbows of square 
cross-section, with and without ducts following them, 
with one diameter of duct between the elbows, and 
lastly with single splitters in each elbow. A careful 
study of these combination values will prove interest- 
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Fig. 13. (Above) Results of tests on 3 x 12 in. compound 

elbows, showing losses in per cent of velocity pressure. 

Fig. 14. (Right) Results of tests on 12% x 12% in. com- 

pound elbows, showing losses in per cent of velocity 
pressure, 
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ing but care should be exercised 
in applying them to conditions 
differing greatly from those of 
the tests. Some general obser- 
vations may be made, however, 
as follows: 
A.—Where the elbows are fol- 
lowed by ducts, 
1. 180° bends have less loss 
than two 90° similar 
bends. 











|. 24 


The final loss, then, due to add- 
ing the splitters and providing an 
inside radius to each elbow will 
probably be less than 2 X 11.5 
= 23% as compared with 273 
in the original case. The impor- 
tance of the inside radius and 
value of splitters are here greatly 
emphasized. 





Material to Make an Elbow 








2. Offset elbows offer 20 to 
30% greater loss than the 
sum of the respective 
elbows. 

3. Side turns are generally 
lower than the sum of 
the separate losses. 

B.—Where the elbows are not 
followed by ducts, 

1. The elbow with greatest radius ratio should 
come second. 

2. The actual loss is generally lower than that 
estimated. 

C.—Even with single splitters in the elbows, the 
pressure loss may be materially reduced. 
This is particularly true where the elbows 
discharge freely into the air. 

D.—Insertion of a short length of duct between the 
elbows (one diameter in this case) may or 
may not improve the loss. 


In a recent survey of a planned duct installation, it 
was found that an arrangement similar to that of Fig. 
15 was contemplated. These were sharp corner elbows 
with a loss of 1.05 velocity heads each. Both, case 5 
of Fig. 13 and case 5 of Fig. 14, indicate that a double 
elbow should have 120% of the loss of two separate 
elbows. In the latter case, a short length between the 
elbows increased this to 130%. Our expected loss 
would therefore be 2 & 105 & 1.30 = 273 % velocity 
head. Suppose that a small inside radius, say 2 in., 
could be used instead of a sharp corner. This would 
change the curve ratio from 0 to 2/26 = 0.077 with a 
corresponding loss of 67% (See Fig. 9). The total loss 
would now be 2 & 67 & 1.30 = 174% velocity head. 
Fig. 9 shows that if three splitters are added to these 
same elbows each should have a loss of about 11.5%. 
Again referring to case 5, Fig. 14, the use of splitters 
seems to reduce the expected loss for offset elbows. 





Fig. 15. 


Close coupled elbows passing 
through wall. 


For those interested in the 
amount of material that it takes 
to make a finished 90° elbow 
several observations may be of 
value. Neglecting the material 
used for seams and_ flanges, 
which can usually be expressed 
as a per cent of the total (vary- 


ing somewhat with size), the following conditions exist 
where: 











S = inside surface of 90° elbow in square feet 
A= cross-sectional area in square feet 

(RR) = radius ratio 

(CR) = curve ratio 

(AR) = aspect ratio 
R = center line radius in feet 

Tr. and r, = inside and outside radius in feet 

d and w = sides of duct in feet. 


| 
ae we 
(AR) 
face varies directly as the radius ratio and, other 
things being constant, it is greater for low aspect than 
high aspect ratios. Take the examples under “Varia- 
tion of Loss due to Velocity.”* The area of the first 
mentioned elbow is S= 74(.5) (4 + 1) —0.49 
sq. ft. That of the second elbow = 7% (3) (14 +1) 
= 11.78 sq. ft., or 24 times that of the first. 

(2) S=-R (d+ w). Thus, in an 18 X 24 in. elbow 
where the center line radius, R = 21 in., S = 71% 
(1% + 2) = 194 sq. ft. This is regardless of whether 
the bend is made about the long or short side, as long 
as == 21 in. 

(3) For any elbow of square cross-section, regardless 
of radius ratio, the total flat surface is exactly equal to 
the total curved surface. 

(4) The length of total corner seam — 2nR = x 
(ra + rp). The total length of standing flange (at faces) 
=4(d+w). 


*See Part 1. 


(1) S = wA(RR) . Note that the sur- 











Electrical Heat for Seattle Homes 


XPERIMENTS over a period of twenty years 

have shown that electric heat for the home, using 
ordinary radiation heaters or a hot water system with 
electric water heaters, will compete with other forms 
of heat if the rate is 6 mills per kw-hr. or less. If we 
could use a system that would deliver 250% the amount 
of heat that the ordinary heater will deliver for the 
same amount of energy (reversed refrigeration), it is 
evident that the equivalent rate might be 2% times as 
high, or 1%4 cents. The city is now giving a three- 
quarter cent rate in the home, and with further devel- 


opment of the Skagit a still lower rate will be profitable. 

It would require approximately 1,500,000 hp. to heat 
the homes of Seattle electrically with hot water or 
radiation heaters. If reversed refrigeration equipment 
were used, the requirement would still be in the neigh- 
borhood of 600,000 hp. It is clear that a large market 
is waiting for the development of a practical air condi- 
tioning unit for home use that will not be prohibitive 
in first cost. The Lighting Dept. is now making experi- 
ments with a view to developing such a unit.—A bstract- 
ed from annual report, Dept. of Lighting, Seattle. 
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DEGREE-DAY COMPETITION AWARDS 


HEATING & VENTILATING’s DrGrREE-DAay COMPETITION 
closed on midnight of June 30. If there were any lingering 
doubts as to whether the degree-day is used every day and 
is a live subject for discussion, the number and quality of 
the papers submitted promptly put to rest all such ideas. 


When, as chairman of the judges 
of this competition, I first saw the 
papers submitted, I was impressed 
with their number, and a little dis- 
mayed by their bulk. I started look- 
ing them over in the office but got 
so interested that I finally ended up 
by taking part of them home. In 
fact it was hard to leave them, and 
the result was that I decided to stay 
away from the office until I had 
completed the analysis. The other 
judges tell me they had about the 
same experience. 

In getting together our plans for 
insuring a fair decision we decided 
that all identifying marks should 
be removed from all papers and that 
each be given a number to identify 
it. Then each of the judges went 
over all the papers alone and with- 
out consulting together. This left 
each of us free to use his own meth- 
ods of solution and insured against 
any prejudice either due to knowing 
any contestant personally or being 
influenced by the ideas of any of the 
other judges. 

Each of us put down on paper his 
own decision as to the papers to 
which the awards should be made. 
Then we met to compare our de- 
cisions and to vote on the awards. 

The papers submitted were so uni- 


formly good that selection was no easy matter. In fact, it 
was decided that we should give honorable mention to six 
papers for which the rules of the competition made no cash 


*This paper appears in this issue of HEATING & VENTILATING. 
It is expected that other papers will be published in coming issues. 
Watch for them.—KEditor. 





(Left) First prize winner R. E. Hieronymus. (Right) Judges of the contest. Seated, Chairman Eugene D. Milener 








FIRST PRIZE 


R. E. Hieronymus, General Superin- 
tendent, Aldis & Co., Chicago. 


SECOND PRIZE 


C. P. Benneche, Supervising Engineer, 
New York Central Bldg., New York. 


THIRD PRIZE 


W. L. Jones, The St. Louis County Gas 
Co., Webster Groves, Mo. 


FOURTH PRIZE 
Lorin G. Miller, Head, Dept. of Mech. 
Engrg., Michigan State College, E. Lan- 
sing, Mich. 


FIFTH PRIZE 


C. E. Mengel, Asst. to the President, 
Weston Dodson & Co., Inc., Bethle 
hem, Pa. 


HONORABLE MENTION 


J. Donald Kroeker, Columbia Engineering Co., Inc.. 
Portiand, Oreg.; ugel, Smoke Regulation 
Engineer, Div. of Smoke Semen. ——— of 
the District of Columbia, Wash nan, 
Little, Utilization Engineer, Steam mien \ cata 
Dept., > —a Electric eedaatiee Co. of 
Boston, ton; A. D. Loring, - see ga Dept., 
The eo Oe Sales Co., Cincinnati; R. M. 
Nee and D. J. Chippendale, both of the Engineer- 
ing and Utilization Div., Steam Heating Service 

Dept., The Edison Electric illuminating Co. of Bos- 
ton, Boston; R. A. Parsons, Board of later and 
Electric Light Commissioners, Lansing, Mich. 








awards available, but which we thought were only slightly 
less worthy than those selected for the cash awards. 
I wish I could give the high points of the papers selecteg 
for the awards but must limit myself almost to their titles. 
First prize went to Rex E. Hieronymus for his Paper 


“Degree-Day Methods Offer Attrac. 
tive Heating Economies*,” descrip. 
ing a method of using the degree. 
day for checking the operation of 
building heating plants. The judges 
consider the method original, use. 
ful, and simple. 

Second prize went to C. P. Ben- 
neche who outlined ‘The Use of the 
Degree-Day by the New York Cen- 
tral Building and the Real Estate 
Board of New York.” The paper 
receiving third prize proposed that 
wider publicity regarding the de- 
gree-day be put into the hands of 
the general public and W. L. Jones 
in his paper “Degree-Days Page Mr. 
Consumer” told of how his com- 
pany puts degree-day figures on the 
monthly gas bill. “Yearly Costs 
From Degree-Days” by Professor 
Miller suggests a method of using 
the degree-day in conjunction with 
the square foot of floor space to 
build up an index of performance. 
The fifth award went to C. E. Mengel 
who told of the “Use of the Degree- 
Day in the Anthracite Industry.” 

All these papers coming from so 
many sources and discussing de- 
gree-days from so many angles 
served to bring to my mind again 
how the use of this unit has grown. 
When we started using it in Balti- 


more years ago and when it was later elaborated on and 
standardized by the American Gas Association, I doubt 
if any of us saw that the unit would be so generally applied. 
I hope its use will continue to grow and that all who made 
a contribution by submitting papers will continue to be in- 


terested in seeing new uses described.—Eugene D. Milener 


a. CCI... 


of the degree-day unit: C. H. B. Hotchkiss, editor, HEATING & VENTILATING; 


Joseph F. Kern, Jr., assistant editor. 








, originator 


standing, Clifford Strock, associate editor, 
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Degree-Day Methods Offer 


Attractive Heating Economies 


By R. E. HIERONYMUSt 


This paper, awarded first prize in 
HEATING & VENTILATING’s DEGREE- 
DAY COMPETITION, is an excellent 


F you were the superintendent 
I of a factory, or perhaps the 
man in charge of the superin- 
tendent, do you think you would 
long be in ignorance of a condi- 
tion, or, once knowing it, would 
tolerate a situation whereby your 
factory superintendent on Tues- 
day would require 1,000 board feet of cedar to make 
4 bundles of shingles but on Wednesday of the same 
week would require 1,500 board feet to turn out the 
same amount of product? 

Undoubtedly not. But if you are this same indi- 
vidual in direct or supervisory charge of a building or 
factory, and if you are not using the Degree-Day sys- 
tem of checking steam consumption for heating, the 
chances are that you are in the same sorry category, 
for in buildings which have not given adequate study 
to the matter of heat economy there is gross incon- 
sistency in the quantities of steam required per degree- 
day on different days. 

The term Degree-Day has come into such common 
use that it is likely unnecessary to define it here, but 
if the reader up to this point does not understand the 
term a definition can quickly be found in various other 
places. Rather we shall treat with the use of the de- 
gree-day method in obtaining proper and consistent 
economy in the heating of buildings. Nor is the initial 
reference to factory conditions far afield, for space 
heating can properly be regarded as a manufacturing 
process whereby the person in charge takes the raw 
material (steam or fuel) and from it, involving some 
processing where fuel is used, turns out the finished 
product, which is a satisfactory, economical heating of 
the building. 

Given a going heating plant in factory or building, 
particularly when in charge of a man who has grown 
up on the job either in point of years or experience, 
upon analysis the heating process will be found to be 
full of surprising inconsistencies. The intelligent use 
of the method outlined below will in nine cases out of 
ten give gratifying and even surprising results. It may 
even further be said, that the hit-or-miss use of the 
system is bound to be followed by some improvement, 
although in lesser amounts. 

The method makes use of two charts described and 
illustrated herewith which have been put into practical 
use, in two cases with the results shown on the charts 
themselves. The beautiful thing about this chart sys- 





+General Superintendent, Aldis & Co., Chicago. 


example of the application of the 

Degree-Day by a building operator. Use 

of the Degree-Day in the buildings 

under the author's supervision has 

resulted in marked decrease in steam 
and fuel consumption 


tem (and indeed about any form 
of the degree-day method) lies in 
the fact that it is quickly ap- 
plicable to any building located 
in any climate and using any 
type of fuel whatever. It is appli- 
cable equally to a building located 
in Milwaukee using 50,000,000 Ib. 
of purchased steam per year, and to a little building lo- 
cated in Atlanta having only a firebox boiler, with no 
steam flow meter, and using only 100 tons of coal a 
year. In between lies the full category of buildings 
and factories to be heated yearly throughout the United 
States. 

To establish economy in heating, at the outset some 
standard must be assumed. For this purpose we have 
used with success the factor of 0.7 lb. of steam per 
degree-day per 1,000 cu. ft. of building volume as be- 
ing adequate to heat for comfortable occupancy com- 
mercial downtown buildings having a variety of tenants. 
For smaller buildings not having steam metering equip- 
ment, we have used 0.1 lb. of coal per degree-day per 
1,000 cu. ft., this ratio assuming but not necessarily de- 
pending upon an evaporation of 7 !b. of steam per lb. 
of coal fired. For special occupancies or heating re- 
quirements, such as factories, warehouses, etc., these 
standards obviously should not apply and in such cases 
it is perfectly sufficient for the requirements to take 
the average steam or fuel used per unit of volume per 
degree-day during the last full heating season and use 
this figure, whatever it may be, as the standard on 
which to base the charts. 

This for the reason that in any building where econ- 
omy or consistency has not prevailed, if you take the 
average steam (or fuel) previously used, it is extremely 
likely that over a month’s time, on a number of days 
the engineer has used very close to the average quan- 
tity; that on some days he has used a good deal less, 
and that on a corresponding number of other days he 
has used considerably more than the average. When 
this kind of performance is set up day by day on the 
chart, the inconsistencies immediately become apparent 
and it is logical to insist that the engineer can accom- 
plish on Wednesday the good performance which he 
accidentally or otherwise performed on Tuesday. There- 
by, in the process of insisting that the engineer elimi- 
nate or reduce the waste indicated on his previous 
wasteful days, and by holding out as possible the per- 
formance which he has shown on his economical days, 
it is possible to get a substantial improvement. 
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Where use of the charts is based on quantities of 
steam, the charts will tell the whole story only in case 
the steam is purchased on a meter. If the steam be 
generated within the building and the metered amounts 
shown on the charts, no account is taken of the effi- 
ciency at which the steam is generated, but for the pur- 
poses of this article it is assumed that proper attention 
is already being given or will be given to the efficient 
production of steam. ‘The present article, therefore, 
deals only with the efficient utilization in the heating 
system of the steam already purchased or produced, or 
of the fuel in case fuel and not steam is used as the 
quantitative basis. 


Preparation of Chart A 


Chart A must first be prepared. Lay out for abscissa 
or horizontal scale the temperatures as shown from 
70F down to the lowest temperature likely to be en- 
countered, which for Chicago is assumed to be 20F. 
Next, on the left side of the chart, lay out the steam 
(or fuel) scale as ordinates. It is recommended that 
you determine the normal requirement for a zero day 
at 0.7 lb. per unit and then lay out the ordinate scale 
to accommodate twice this amount of steam, on the as- 
sumption that the excess steam used will never amount 
to over 100%. With this maximum amount lay out the 
vertical scale proportionately in terms of either steam 
or fuel, as required. 
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Chart A for the Lake Building. Prepared only once for 

each building, this is the chart to which the daily temper- 

ature and steam consumption is referred in order to de- 
termine the percentage for the day. 





Now draw a heavy line through the normal steam 
requirement for a zero day down to the point desig. 
nated by 65F and zero steam, for it is assumed and 
quite generally found to be true, that at 65F average 
outdoor temperature for the day no artificial heat jg 
required. (On such a day in Chicago the minimum 
temperature during the night will average about 57F 
and the maximum temperature during the day will 
average about 72F.) This slanting line represents on 
the vertical scale at the left the quantity of steam which 
should normally be used, for various temperatures re- 
ferred to the scale at the bottom of the chart. 

Now on the vertical line through zero temperature, 
lay off points dividing the vertical distance below the 
“normal” line into 10 equal parts, each representing 
10% of the normal steam consumption for the zero 
day. Extend divisions of the same size above the 
normal point, giving 10% intervals on the vertical zero 
line above the point of normal consumption. Now, 
using 65F and 0 Ib. of steam as the point of origin, 
draw radiating lines to pass through the 10% interval 
marks on the vertical line originating at zero tempera- 
ture. Where these lines arrive at the right edge, label 
them in the percentages they represent. This chart 
need be prepared only once for each building. 


Preparation of Chart B 


Chart B is probably self-explanatory, and once made 





CHART “B’ 
MONTHLY HEATING RECORD 
eas BUILDING, For __-_ 19_ 


DEGREE-DAY METHOD 


- = 
, iJ 
o 8° 


8 


WASTEFUL— 
33 3 


<-—oer 


+ ECONOMICAL 
PERCENTACE OF STEAM (FUEL) ALLOWANCE USED DAILY 


< 
8 
< 
a 
z 
ot 
° 
ra 








RECAP Stearn per DD, ALLowance 
Ditto, UseD 
Per Cent of ALtowance 

















Chart B, prepared for use with any building. This chart 
need be prepared only once and may be used for any 
building. 
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CHART “B’ 
fake ___ BUILDING, For Bac-_ 1928 
DEGREE-DAY METHOD 
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Chart B for the Lake Building, shown filled out for the 

month of December, 1928, before the program for steam 

economy was started. A calculation of the percentages in 

terms of normal allowance will reveal minor discrepancies 

in the percentages shown. These discrepancies, relatively 

unimportant, arise from the fact that the percentages are 
not calculated but are interpolated on Chart A. 


may be photostated for additional copies, of which one 
should be filled out each month for the building, or for 
each building in case there are several. Since this chart 
relates entirely to percentages and steam quantities, it 
does not relate specifically to any one building but may 
be used for several different ones without any changes. 


Use of the Charts 


The charts can be kept by a clerk or statistician or 
stenographer, and they should be used daily as follows: 

On the second day of the month the engineer reports 
to the office the quantity of steam (or fuel) used on the 
preceding day. The clerk learns the average tempera- 
ture for the preceding day from the newspaper or other 
sources. Taking Chart A, he then runs up this tem- 
perature line to the reported quantity of steam as de- 
termined on the scale at the left side of the chart. If 
the engineer has used for that date exactly the allowance 
at 0.7 lb., or whatever factor be used, the point given 
by these two quantities will lie on the 100% diagonal 
line. If the point lies above or below this line, the 
percentage can be read at the right-hand side of the 
chart by noting the position of the point with relation 
to the diagonal lines numbered in percentages; i.e., if 
the quantity of steam as represented by the point lies 
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Chart B for the Lake Building, for December, 1935, after 
degree-day methods had been in use several years. Note that 
the steam consumption per degree-day has been reduced 
31% from that shown on the record for December, 1928. 


below the normal 100% line, the engineer will have 
used some percentage less than 100, perhaps 70 or 80. 
If he has used more than the allowance, the percentage 
will lie above the 100% line, perhaps 110 or 120. This 
percentage being determined, it is carried over to 
Chart B and the line is drawn in with reference to the 
left-hand vertical scale, in the space for the first day 
of the month. If this percentage be more than 100%, 
wastefulness is indicated and the space representing the 
waste may be filled in with solid black or with some 
other symbol. If the quantity be less than 100%, it 
is entered according to the vertical scale and the area 
of the column between this point and 100% may be 
shaded with cross-hatching, representing the magnitude 
of the saving. 

This process of checking is to be repeated each day 
for the performance of the preceding day, and when the 
engineer reports a use of steam greater than 100% he 
can be called upon to explain the extravagance or waste- 
fulness. As he begins to pay attention to steam econ- 
omy, certainly there will occur occasional days when 
the quantity used is a good deal less than 100%. He 
can then be asked to explain why it is that on Tuesday 
for a temperature of 30F he used only 40,000 Ib. of 
steam whereas on Wednesday with the same tempera- 
ture he has used 68,000 lb., the normal for such a day 
in the building indicated on the chart being 52,500 Ib. 
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As between different buildings, there are many vari- 
ables such as exposure, type of heating system, hours 
of occupancy, and shape of the building (ratio of sur- 
face to volume). Considering only one building, the 
variables likely to be encountered are: variation due 
to low heating on Sundays and holidays and to par- 
tially making up this deficiency on the next day, and 
an allowance for wind conditions greatly different from 
normal. Other variables may occur but none of these 
constitutes a serious weakness of the chart system. In 
commercial or loft buildings where water is heated only 
for toilet purposes of the occupants, the writer suggests 
that steam or fuel used for this purpose be included 
along with heating steam, for it is not important to 
segregate it. 

To be of maximum benefit, each day’s performance 
should be checked on the following day and the engi- 
neer immediately called to time for a wasteful per- 
formance, or complimented for an economical day, for 
at the end of the month he cannot possibly remember 
what happened on different specific days when either 
good or poor performance was had. 

One point of caution should be observed. The total 
steam or fuel reported during the month should be 
checked against the quantities purchased. If steam be 
purchased, this can easily be done. If the steam be 
generated in the plant in the building, in which case 
the engineer has charge of the metering facilities, the 
total steam reported at the end of the month should 
be checked against an inventory of the coal actually 
consumed during the month, and an indication of his 
veracity can be obtained by comparing evaporation per 
pound of coal with other months or with months pre- 
vious to the use of the chart, when there may have been 
no incentive to reporting lower steam quantities and 
when there may even have been some incentive to re- 
porting high steam quantities in order to show a favor- 
able evaporation. When fuel only is the basis on which 
the chart is prepared, it is very simple to add the daily 
quantities and to check against the inventory at the 
end of the month, and the sum of the daily quantities 
should equal or be fairly close to the bin inventory. 

Where coal is used as a basis, it is desirable but not 
absolutely necessary to weigh the coal consumed daily. 
To do this accurately requires some labor, of course, 
unless the plant be already equipped with coal weigh- 
ing devices or substitute volumetric methods. It gen- 
erally happens, however, that in plants where the con- 
sumption of coal is large there will be steam flow 
meters or boiler feed meters whereas plants using small 
amounts of coal are not so equipped. In the smaller 
plants it is quite simple to have the coal weighed out 
on platform scales. The night man can be required to 
weigh out each night the quantity of coal he estimates 
to be needed the next day. If more coal be needed 
during the day it can be weighed into use; or if there 
be coal left over it can be weighed into the next day’s 
pile when that is prepared. 

For buildings not having steam metering facilities, 
and particularly where the tonnage is small, experience 
indicates that it is perfectly satisfactory to check the 
coal consumption by volume. This can be done quite 
easily by having your man knock together a small 
dump-truck on casters or wheels, and of some even 





cubic foot volume, say three, four, or five. The fire. 
man can load the box at the edge of the pile, screed of 
the top, then push the box over to the front of the 
boiler and dump it onto the floor for shoveling into the 
furnace. Thus he will need only to keep track of the 
number of boxes burned and at the end of the day he 
can multiply this figure by the cubic feet in the box 
and by the weight of coal per cubic foot, which can be 
obtained from the coal dealer. 

Where worm or ram type stokers are installed, a 
counter can be put on the stoker machine to record 
strokes of the ram or revolutions of the worm, and coal 
can be weighed to the stoker for a test period, say one 
week. Dividing the quantity of coal weighed by the 
number of revolutions of the worm will give the pounds 
of coal fed to the boiler per stoker revolution, which 
on small types may run from 2 to 6 lb. Stoker revolu- 
tions times the pounds per revolution can then be used 
for the daily fuel check and again at the end of the 
month these totals should reconcile fairly closely with 
coal actually burned. 

It would be interesting, but probably boresome, to go 
into a number of case histories where substantial econ- 
omy has been obtained over previous methods by the 
use of the degree-day system. But after all none could 
be as interesting as the day-by-day improvement of 
your own practices. Merely to indicate that improve- 
ment is actually obtainable, note the improvement in 
the brief tabulation of actual experience in six build- 
ings: 


IMPROVEMENT IN HEATING ECONOMY OF SIX 
BUILDINGS, BY DEGREE-DAY METHODS 























Lgs. STEAM (S) oR | 
Fuer (F) per D.-D. | 
Last FULL | % 
BUILDING Shanna nemnatl 
BEFORE USE SEASON 
oF D.-D. 1935-36 
SYSTEM 
1. Mountain Bldg. ... (S) 5,448 (S) 4,550 18.0 
2. President Bldg. .. (S) 2,821 (S) 2,387 14.8 
3. Lake Bldg. ....... (S) 1,817 (S) 1,383 23.8 
4. Rivers Bldg. ...... (F) 286 (F) 213 25.5 
5. American Bldg. ... (F) 64 (F) 39 39.0 
6. Klondike Bldg. ... (S) 437 (S) 388 12.6 
AVERAGE REDUCTION 22.3% 











Each of these cases represents actual performance in 
buildings known to the writer, and within his experi- 
ence there has been no case where the degree-day 
method of checking has been installed where substan- 
tial improvement has not been obtained. 

Concerning the method of degree-day charting ex- 
plained above, the most attractive feature is its insig- 
nificant cost. In an hour’s time you can determine 
what the normal for your building or buildings should 
be. Your draftsman, or one brought in for the purpose, 
in a day’s time can prepare both the necessary charts. 
If Chart B be photostated to notebook size for monthly 
use, the cost of the charts themselves need not be over 
$1.50 per year once the draftsman has been paid off. 
The improvement and performance obtainable on even 
a single day by the degree-day method can pay the 
yearly cost of the charts many times over. 
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TEXAS. CENTENNIAL EXPOSITION 


HE Texas Centennial commemorates the passing of 

a century since the founding of the Texas Republic 
after the defeat and capture of the Mexican army. 
However, development of this vast empire of the south- 
west was not rapid until Texas had been under her 
sixth flag—that of the Southern Confederacy. ‘Texas 
now stands a leader in the nation in petroleum, cotton, 
live stock, sulphur, mohair, and carbon black, natural 
gas is piped from Texas to many remote points, and 
Texas is near the head in lumber, citrus fruit, building 
material, and mineral products. 

Texas climate varies greatly from  semi-tropical 
along the Gulf of Mexico and lower Rio Grande Valley 
to the extremely variable Panhandle where the winters 
are notorious for the latitude. 

The main Centennial is located in Dallas where the 
normal monthly mean temperatures are 72F to 84F 
for the five summer months, but Dallas is rapidly be- 
coming conscious of the benefits of air conditioning in 
her stores, offices, and residences, and there are many 
spots in the Centennial where one can find comfortable 
seats to rest in cooled spaces, see short talkies, hear 
lectures, see marionettes, dioramas, and even very ex- 
tensive commercial displays, have coffee and doughnuts, 
buy a fresh shirt or ten gallon hat, all where the con- 
ditions are nearly ideal, even with the large crowds 
and open doors incidental to a large exposition. Then, 
too, many of the side shows are conditioned. 


This article based on information furnished by H. W. Skinner, me- 
chanical engineer, Fort Worth, Tex. 





Certainly no other fair or exposition has approached 
the record amount of cooled space in the Centennial 
buildings at Dallas. Over thirty of the buildings on 
the 187-acre site are cooled throughout and represent 
over 60% of the exhibit space and concessionaires’ 
buildings. It is interesting to note that over 2,000 tons 
of refrigerating capacity are installed in units ranging 
from 2% hp. to 400 hp. in size. The buildings not 
cooled are reported to be equipped with ventilating 
plants of large capacity. Thus Texas arranges for the 
physical comfort of visitors expected to number millions. 

With so many installations it is not possible to de- 
tail all of them and mention is made more or less at 
random of those which especially catch attention for 
some reason. 


Large Ford Exhibit 


The largest single exhibitor is Ford, whose own 
building is air conditioned in all public spaces and of- 
fices. The entrance lobby contains an historical exhibit 
of transportation and educational dioramas showing 
sources of materials and their use on a car. The main 
hall exhibits show processes of manufacture and many 
striking methods of testing materials used in the cars. 
Then there is the dark exhibit room, with a number of 
interesting illuminated exhibits in motion. The build- 
ing was designed by Kahn and the air conditioning 
plans were in charge of Herbert Ziel. 

The air conditioning plant consists of a 400-hp. 
centrifugal machine for the main hall, entrance lobby, 
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and diorama, using a downward spray for cooling 
1,000 g.p.m. of condensing water, with city water as 
reserve. The spray pond is on the roof above main 
hall and is concealed behind parapet walls, with rather 
restricted air circulation, as appearances were of major 
importance in the layout. This machine supplies 
1,000 g.p.m. at 40° to two units above ceiling of main 
hall and one unit adjacent to diorama. Units are de- 
signed to maintain 82 d.b. and 69 w.b., the air being 
introduced into main hall at 60 w.b. through ceiling 
slots concealed above the main lighting fixtures and into 
the diorama at 61 w.b. Return from main hall is along 
one wall in the raised display platform. All supply 
ducts are insulated. Main hall has been maintained 
at 84F when it was 101F outside. 

A separate 40-hp. reciprocating unit handles the of- 
fices and dark exhibit hall, using direct expansion in 
room units having steam coils for winter use. 

The exhibit is said to have cost two and one-half 
million dollars and has a connected electrical load of 


1,500 kw. 
Hall of Mirrors 


Chrysler’s automobile exhibit is located at the south- 
ern end of the Transportation Building, in a Hall of 
Mirrors where the walls are covered with beautiful 
blue mirrors erected without visible frames above a 
wainscot of structural glass, with free standing columns 
also encased in structural glass prisms. 

The Hall of Mirrors is cooled to 82F when it is 96F 
outside by means of two 25- and one 20-hp. com- 
pressors, located in a glass-encased compartment with 
two evaporative condensers, an air circulation of eight 
changes per hour, or 30,000 c.f.m., being maintained by 
fans with six sections of 8-in. direct expansion coils 
with automatic thermostatic controlled bypass. Fresh 
air amounting to approximately 19% is supplied this 
and other units in this exhibit. Due to large openings 
into other parts of the building and also to outside, 
filters have been temporarily removed to give a some- 
what greater air circulation. 

Adjacent to the main exhibit space is located a 
theater seating 261 giving a continuous performance 
and cooled by a 40-hp. compressor with evaporative. 
condenser, with a fan giving eight air changes per hour, 
or 10,000 c.f.m., with two sections of 12-in. expansion 
coils, and maintaining 80F when it is 96F, with theater 
handling over capacity crowds during most of the day. 

Office spaces adjacent to the theater are cooled from 
the theater unit and are about two degrees cooler due 
to lesser congestion. Unit has a capacity of 2,750 c.f.m. 
for an estimated occupancy of 15. 

A generous ladies’ lounge 50 ft. x 55 ft. is also cooled 
with a 7¥4-hp. unit using city water for condensing 
purposes, with 3,000 c.f.m. evaporative air unit. 


Permanent Buildings Are Cooled 


The Museum of Natural History is one of the per- 
manent buildings and the heating and ventilating was 
laid out by Krebs & Landauer, the plant consisting of 
two 25-hp. compressors, with coils to handle a cooling 
load of 468,000 b.t.u. per hr. with 40° liquor tempera- 


ture and 85° condensing temperature. An adjacent 





lagoon in which the spray heads are located is useg 
for condenser cooling and from which 160 g.p.m, of 
water for condensing are taken. This building has q 
boiler with separate blast coils for heating with 4 
vacuum steam system of direct radiation. Filters are 
part of the blast system. 

Another of the permanent buildings—the Aquarium 
—is fitted with a cooling plant to supply cooled and 
filtered water to numerous exhibition tanks. Plant js 
installed in duplicate, consisting of two compressors 
driven by 30-hp. motors, with full thermostatic control, 
cooling coils being flooded direct expansion, galvanized 
outside after fabrication, with two 100-g.p.m. condenser 
water pumps and two forced draft cooling towers. 


A Group Cooling Supply 


The Westinghouse main exhibit has a large window 
giving a good view into a room housing a combination 
plant serving its own spaces as well as supplying re- 
frigeration to the AT&T, Singer, and Elgin exhibits, 
This machine room contains seven motor-driven com- 
pressors and a common condenser water pump with a 
400 g.p.m. forced draft cooling tower in yard outside 
the door. All exhibits served from this plant were de- 
signed on maintaining 82° inside at 49% r.h. when it 
was 97 d.b. and 76 w.b. outside, and using blowers 
with direct expansion coils. 

The exhibit is a semi-circular space centered on an 
illuminated fountain and the combined results from 
the application of 2%-h.p. compressor on 85 g.p.m. 
flasher controlled fountain spray water and two 25-hp. 
compressors on the air circulation are quite remarkable. 

The AT&T exhibit is some distance away from 
the two 25-hp. compressors serving three fan units 
delivering 18,000 c.f.m. to the exhibit spaces, with 
3,500 c.f.m. of fresh air. 

The Singer and Elgin exhibits are somewhat closer 
to the plant, the former having a 7%-hp. sealess ma- 
chine and the latter a 10-hp. machine. 

In the office spaces are three floor-type direct ex- 
pansion cooling units and five suspension-type cooling 
units. There are also three water cooled units as part 
of the display. 


Baby Hospital and Little America 


In the baby hospital there are three distinct tem- 
perature control zones, the public zone having a dif- 
ferential thermostat with outside compensation in a 
ratio of 2:1, with humidity control from this area. A 
second area for premature, and a third area for normal 
babies each have thermostatic control of air volume. 
Resulting temperatures have been 84F inside when it 
was 100F outside, and 74F inside when it was 80F 
outside, 45% relative being maintained at both tem- 
peratures. 

The Little America exhibit has one of the planes, 
much of the equipment, a number of huskies, and four 
attendants that were in the last Byrd expedition and, 
to make it seem natural, is maintained at 70F by 
means of two 5-hp. compressors with two ceiling-type 
10,000 c.f.m. units. Condensing is by means of auto- 


(Text concluded on page 76) 
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Dehumidification Smooths the Curve 
in a Pharmaceutical Plant 
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Relative humidities at noon in New York for two summer months. 
By C. W. SWENSON 
I handling hygroscopic materials, such as paper, DESIRABLE ee a INDUSTRIAL 
wood, film, tobacco, textiles, chemicals, and food- pect 
stuffs, the relative humidity and temperature have a ; | Meeweees 
3 oD , > . | : 
marked influence on the rate of production, general — anaes Humuprry, %t 
quality and appearance of the product. This is because Cilio ...... Processing and storage | 35 
of the fact that these materials take moisture from, Confectionery ....| Hard candy making | 40 
or give it up to the nearby air. Chewing gum rolling | 50 
These hygroscopic materials generally become softer neenaietaapenn | so 
‘ . : ; , ‘ WS: io waseunnnd Powders and tablets | 30 
and more pliable with an increase in their moisture . — 
apiece : i ree i Salts, bromides and alka 
content. This is of special importance in industries seltzer tablets | 25 
where the physical properties of the product affect its Electrical ....... ee of electrical | 
° . windings 
value and might result in a loss of revenue to the 7 ' 7 
; ft é Storage of electrical goods 40 
seller. It is, therefore, most important that the mois- Insulation windings (104F) | ‘ 
ture content be maintained at a figure favorable to re Preparation of macaroni | 38 
rapid and satisfactory processing, thus keeping losses - Storage of sugar, gelatine 35 
at'a minimum. With this uniform condition, high speed a ne 
i : ‘ ‘ PO silsnddeaies Air drying lacquers 40 
machinery can be adjusted for the desired production d 
. hes . , CO Storage and processing 40 
with a minimum of delay, spoilage, and defective Photographic Film drying | 45 
products. ee Litho plate room (photo 
In general, most industrial air conditioning problems composing) 45 
are essentially that of controlling the moisture content rinichnimg - 
© - ony F zy c ge: g Rubber ......... Dipping surgical articles | 30 
of the air. Cooling is often incidental and can be taken 


care of with separate equipment. Good air distribution 
is essential for the control of air motion and to prevent 
undesirable room conditions. Accurate and_ reliable 
control of humidity is most vital. The conditions to 
be maintained are gov- 
erned generally by the 
requirements of the 
product, the comfort of 
the occupants being 
secondary. In general, 
the physical properties 
of the material are 
more important for the 
maximum __ production 
than the worker’s eff- 
ciency. However, where 
it is possible it is well 
to give them both some 
consideration. 

In some industries, it 





+Industrial Div., Consolidated 
Edison Company of New York, 
Inc., New York, N. Y. 


At the right, the dehumidifying unit; ductwork above 





tTemperature Varies from 75F to 85F 


is only necessary to keep the humidity below a certain 
point, in others, it is necessary to maintain a fixed con- 
dition all year round. This is especially so in the 
press rooms of printing 
plants. Here, wide vari- 
ations in relative hvu- 
midity changes the di- 
mension of the paper 
causing considerable 
trouble in wrinkling and 
proper registering. In 
this industry, the need 
appears to be one of 
constancy of humidity, 
rather than a very def- 
inite figure. Without air 
conditioning equipment, 
these plants have had 
changes in relative hu- 
midity as great as 35% 
over night. The motion 
picture industry needs 
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dehumidified air for proper film 
drying. In this way, a lower tem- 
perature is used, preventing the 
flm from baking and becoming 
brittle. In drug plants, the relative 
humidity must be kept very low 
when manufacturing bromides, ef- 
fervescent salts and alka seltzer 
tablets, or their equivalents. Some 
industries seem to think their 
trouble is due to relative humidity, 
while others say it is the absolute 
humidity. Each plant has a differ- 
ent set of conditions to satisfy and 
must be treated as a separate engi- 
neering problem. 

We have found the need for de- 
humidified air is most urgent in the 
following plants: drug or chemicals, 
film laboratories, pencil manufac- 
turers (crayon or lead drying), 
electrical winding or condenser man- 
ufacturers, plants using air dried 
lacquers, printing, especially litho plants (photo com- 
posing rooms), roller engraving, shoe manufacturers, 
cellophane, and candy manufacturers. 

The gas industry now has a simple compact, and 
economical dehumidifier which removes moisture from 
the air by the process of physical adsorption. The 
moisture is carried in the air in the form of vapor and 
is condensed within the pores of silica gel, transform- 
ing the latent heat into sensible heat, which heat is 
then removed by surface coolers. The humidity in the 
air is thus controlled as a direct operation without re- 
sort to low temperature cooling. Control of temper- 
ature can be accomplished as a separate and distinct 
operation by whatever system is best and cheapest for 
the particular job. 

An installation where such a dehumidifying unit 
(with aftercooler and controls) has been installed and 





At rear right is dehumidifying unit 





Tablet machines in conditioned space 


is Operating is in a well known pharmaceutical house, 
G. S. Stoddard & Company, Inc., in New York City. 
Here, a space of approximately 18,000 cu. ft. is dehu- 
midified and kept at 35% relative humidity. The unit 
delivers 600 c.f.m. of dehumidified air into the condi- 
tioned space and removes approximately 15 lb. of water 
per hour. It is a compact unit with a connected gas 
consumption of 180 cu. ft. per hr. and a %4-hp. motor. 

The Stoddard firm was established in 1904 by George 
S. Stoddard whose experience had convinced him of 
the need for a pharmaceutical specialty house catering 
exclusively to the requirements of discriminating, prac- 
ticing physicians. Since then, no effort has ever been 
made to supply a complete line of pharmaceuticals. 
The original plan to supply physicians with palatable, 
proven formulas, true to label, pharmaceutically ele- 
gant and for sale only to physicians or for their pre- 
scriptions, has always been the 
company policy. 

The laboratory is equipped to 
manufacture tablets, liquids, oint- 
ments, and powders, the tablet man- 
ufacturing department, however, be- 
ing the predominant part of the 
business. 

For a number of years production 
in the tablet department has been 
seriously handicapped by atmos- 
pheric conditions prevalent in New 
York, especially during the summer 
months when relative humidity fre- 
quently approaches the saturation 
point. As a consequence the firm has 
investigated all types of air condi- 
tioning apparatus and after careful 
consideration installed its present 
equipment because of cost, both 
for the original installation and for 
its operation and also from the 
standpoint of flexibility of oper- 
ation. 
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GETTING 





DOWN TO FUNDAMENTALS 





AS is available for use so generally that estimates 

of heat quantity cannot be completed without 
giving consideration to the effects of gas burned in 
appliances. 

Gas-consuming equipment commonly carries a name- 
plate on which is stamped its gas consumption capacity 
in B.t.u. per hour. Thus, the heat quantity put into 
such an appliance in the form of gas energy can be 
readily obtained. It must be kept in mind, however, 
that this input figure is seldom the one wanted in 
making heating or cooling estimates although it can be 
used to obtain the desired figure. Unfortunately, the 
conversion of the nameplate rating into the heat quan- 
tity affecting peak estimates is not simple nor is there 
any set method of making the conversion. Nothing 
could be further from the correct procedure than simply 
to add together the rated gas consumptions of all the 
gas appliances found in a room or building and enter 
this item into an estimate for sizing air heating or 
cooling equipment. 


A General Rule 


As in estimating the heat quantities due to electrical 
appliances, it must be fully understood that simply 
because gas-using appliances are installed in a building 
it does not follow that all, or even any, of them may 
actually be operating at the time when peak loads are 
occurring in either winter or summer. A simple rule 
to guide practice in making allowances for the heat 
quantities for gas appliances is: Consider only that 
heat which can be positively expected actually to be 
present at the time when the peak load on the summer 
or winter plant occurs. 


Photo courtesy Halliwell Div., American Machine & Metals Mfg. Corp. 


Part 15—Estimating Heat Quantities from Gas Appliances 


A second point to keep in mind is that when gas is 
burned in a room or building it almost invariably draws 
its combustion air from the open air of the room or 
building. The burning process releases combustion 
products and heat. The result is more heat within the 
enclosure. Thus, gas-burning appliances commonly add 
heat to the air. In winter the heat may be used at such 
times and in such ways that it assists the heating plant 
and can be credited in the estimate. In summer, though, 
the heat added is not wanted for it adds to the load if 
it occurs at peak and necessitates a larger cooling plant. 

In estimates to arrive at the winter peak the tendency 
in practice is to disregard heat from gas using appli- 
ances on the grounds that there is no proof that the 
appliances may be in use at the time of the peak and 
that their heat is so small a fraction of the total that 
the saving in first cost of heating equipment is negli- 
gible. Generally, this point of view is justified, and 
allowance is made only where gas consumption is large 
and positively on peak. 

When estimates of summer load are being prepared 
it is now current practice to keep the size of equipment 
at a minimum in order to keep first cost low. Conse- 
quently, gas appliances are watched with interest dur- 
ing summer operation. If they add appreciably to the 
load during peak hours there is usually no alternative 
but to add their heat to that from other sources and 
increase the plant size accordingly. In restaurants and 
dining rooms the problem of making suitable allow- 
ances is especially important. 


Table of Heat Equivalents 


With the problem thus generally outlined we may 
narrow it to permit looking for specific data and a 
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suitable method of attack. Specifically, the problem is 
to find out how much heat will be added to the air by 
the gas appliances in a particular room or building at 
the time of the summer peak load. There are several 
methods of attack which can be used but all of them 
start off by knowing the nameplate rating of the ap- 
pliances in B.t.u. per hour, or else the equivalent of 
this information. To assist in preparing estimates 
Table 1 has been prepared. It is important to under- 


stand the nature of the information in this table. 


One point is that the figures given represent a typical 
appliance in each case and there are variations from 
these figures. This is true because these appliances are 
not standardized fully. If accurate information is neces- 
sary concerning the nameplate rating of some particular 
appliance it must be found individually instead of 
using the figure from the table. However, gas-using 


appliances are nearly enough standardized to make 
the table useful in practically all preliminary estimat- 
ing and for final estimating except in those rare cases 
where extreme accuracy is desired. 

The table also shows B.t.u. per hour contained in the 
gas fed to the appliance and not the B.t.u. per hour 
added to the room air. In other words, the figures in 
the table are based on the quantity of gas fed per hour 
multiplied by the heating value of the gas. Heating 


values are assumed to be 550 B.t.u. per cu. ft. of man- 


making use of the table. 


TABLE 1 


ufactured gas and 1,000 B.t.u. for natural gas. 
quantities also assume steady operation of the appli- 
ances with gas being fed to them at a constant rate for 
a full hour. Gas appliances operate intermittently or 
with throttled gas feed perhaps oftener than they op- 
erate steadily. This must be taken into account in 





Gas-Fired Appliances 





RESTAURANT APPLIANCES 





B.T.U. PER Hr. 


B.T.U. PER HR. 





Boiling and Heating Liquids 








Cooking and Baking 
























































Coffee-maker Broiler 
regular burner .............2% 9,000 CONE AQT kao 6b no bcs ea cedaseiweues cue 20,000 
simmer burner ............6. 1,800 Fryer 
se ML || OL LTE ee eC eT Ce CCE Ce 30,000 
Cutten wan ao CHO OUNREO) in bcc cee siwesdercdeucees 5,000 
BGM 8aseeceenreswesew ee 4,400 ot plate 
 ienenenhewmminsancsnen 6.500 simmer (pew WSR) oc coo cc kc sicdecaaus 1,800 
38 KOmeine Clee WGENEO) 6 de 6k 6eeccccccececcees 9,000 
C2 | Beerrerrerr errr eer 8,000 Ov ( a ot mean ) jpn 
a eee 9,800 vens (per cu. ft. of oven volume) ............ ,00 
15 gal 16,000 Ranges 
Se eae CaN eee as : WRI WE oa cecisadcassetesesesxersees 9,000 
20 Bal. ..... se eee eeeee eves a SUR NE ks 0 cess weceeasenenceeeaee 12,000 
SGD CIS ngs no st ca wh eek b ese snnsnceee: 1,800 
Egg boiler (per burner) ....... 1,500 ovens (per cu. ft. of oven volume) .......... 8,000 
CONGUE MINE 6 6oi sa iks eras dwcdaccesceeaaseas 300 
Oyster stewer (per burner) _ Phe sq. in. of broiler area) .......... 140 
counter type (per burner) .............2.26. 1,500 
Water heater Toaster 
BiG aise costes Si iceees 8,800 1G SIR OPS 6 knee csnsialncacacesawds 7,000 
DORE deed cnicicaenweeees 13,000 SOc alee ee NS acid den cctccduddeaéecees 13,000 
BOMGEE. 645d. Kaddiwcawccawess 16,000 SiG CHOOT NS 6 bas gh wdncdweciacaanseeass 20,000 
ROME odes Vaeeeeiweranweds 20,000 Wate ind CmaediGth) c.g dic cccddcdicccccsace 8,000 
Domestic APPLIANCES 
B.T.U. PER HR. B.T.U. PER Hr. 
Coffee-maker stove ...........4. 9,000 Ranges 
GENT UU 6 ce ansceccs case See ewsaseeeues 1,800 
ROMNEY IMINO oc. nc cet cceaecneidedseccecues 9,000 
Hot plate See WOME oon e 6s ce Sedasedeaceaee<csaaes 12,000 
small ...... 6... e eee e eee eeee 1,800 ovens (per cu. ft. of oven volume) .......... 8,000 
medium ....--.+-++eeeeeeeee — OO MEP iin 564shsanearnnsdcaasennbienn 300 
broiler (per sq. in. of broiler area) .......... 140 
Waffle iron (medium) ......... 8,000 PNG OAC oo 40s cs cacecredacdureeearweds 150 
MISCELLANEOUS APPLIANCES 
B.T.U. PER HR. B.T.U. PER Hr. 
Hair dryers (per helmet) ...... 5,000 Refrigerators 
Trons Pee | rere rer rer heer. 1,600 
Sieahhe cca vdanduceneseadsee ccuasser 2,300 
MND cas. Sdo5 cs atieeoesees 2,300 CABS 646065 sen tedun catcasaeeseereneen 3,500 
RANE Serbian cine ewe mene ees 3,400 ee | ere Pore re er rr Cr ree 7,000 








Figures are thermal equivalents of nameplate rating of a typical appliance. 
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Effects of Venting and Shielding 


So also must the way the appliance is installed be 
considered. Gas appliances commonly have an arrange- 
ment which draws in a closely controlled amount of 
room air with the gas and then discharges the air and 
gas at the burner. Here the gas and more room air 
combine to produce complete combustion. The gaseous 
products of combustion pass over or around the ob- 
ject or substance to be heated, passing some of their 
heat to it. These gases, consisting largely of nitrogen. 
carbon dioxide, and water vapor, are hot—much hotter 
than the room air. They may be either released di- 
rectly into the room air, in which case they diffuse with 
it, warming it up somewhat and being themselves 
cooled to room air temperature, or they may be segre- 
gated completely from the general room air and dis- 
charged separately to the outside. In the one case the 
burner is open or unvented, and in the other case it is 
said to be vented. 

In the case of the unvented burner all the heat made 
available by the combustion of the gas except that 
which goes to the substance being heated is in the 
combustion gases and is added to the air with which 
these hot gases mix. If this is the general room air 
then all this heat may go to affect the peak load and 
thus affect the estimate. The heat which is added to 
the substance being heated also eventually finds its 
way into the room air unless the hot substance leaves 
the room before being cooled to the temperature of 
the room air. Thus, in the case of the unvented burner 
located in the open room air, virtually all the heat 
shown in the table may reach the room air and the 
estimate should be prepared with this in mind. 

In venting a gas appliance such as a baking oven the 
burner can be enclosed right in the oven and a vent 
can lead the hot combustion gases to a discharge out- 
side the room or building. In this case the heat in the 
hot gases has no chance to reach the general room air. 
Of the heat content of the fuel gas shown on the name- 
plate and listed in Table 1 only a small fraction may 
reach the room air. In the minimum case only the 
radiated heat from the appliance may reach the gen- 
eral room air. While there is no reliable information 
at hand to cover the point it is believed that in the 
minimum case with complete enclosure and venting the 
radiated heat may not exceed 5% of the figures given 
in Table 1. 

When estimating heat quantities, however, it should 
not be forgotten that in the case of the vented burner, 
air from the room usually supplies the combustion air for 
the burner. This is not necessarily so for arrangements 
can be made to connect the burner inlet to outside air 
almost as readily as to connect the exhaust gases to 
the outside. The point is that this is not generally done, 
although it remains as an interesting possibility for 
use in those cases where such a practice is justified by 
the gain in heat to be made. The air which passes 
from the room to the outside by way of the burner and 
its flue may be regarded the same as any other air 
which finds its way into and out of the building. Meth- 
ods of computing the heat quantity involved have been 
described in previous articles of this series. An addi- 
tional point in this connection is to keep in mind that 





the air which passes out of the room or building With 
the fuel gas is the same air which previously found its 
way into the building in some way. If it has already 
been treated, and allowed for, as ventilation air or as 
filtration air, do not make the error of again allowing 
for its heat quantity on the way out. In fact it is usual. 
ly easier to allow for this air as it enters the building 
or room and then to treat the vent as merely one of 
the avenues of exhaust along with exhaust fans and 
cracks or openings on the leeward side. 

We thus see that in its extreme case the unvented 
gas burner may add to the room air all the heat shown 
on the nameplate while in the case of the fully vented 
burner only a negligible part of this heat may be added, 

This state of affairs makes it evident that when gas- 
using appliances are located in a cooled room and it 
is apparent that they will operate during the peak 
hours, the thing to do is to vent them, for the cost of 
such venting is usually only a negligible part of the 
cost of adding enough cooling equipment to offset the 
heat which they add to the room air. 

Unfortunately, venting is not always possible though. 
In many cases it is necessary to be able to see and 
to reach the burner or pots and pans or kettles set 
over the burner. Also where existing appliances are 
installed the practical mechanical difficulties involved 
may make it undesirable to enclose them or to attempt 
to vent them directly. As a compromise measure hoods 
and shields are often resorted to. 

A metal hood, open at the bottom and connected to 
an exhaust opening outside the room, can sometimes 
be placed directly over unvented burners or appliances 
and still leave enough room to permit the necessary 
operations over the burner to be carried on. In such 
a case we have venting of a kind but some of the heat- 
ed combustion gases will diffuse and mix with the gen- 
eral room air and add some heat to it. It is known 
that the fraction of the total nameplate heat input to 
the appliance which reaches the room air lies between 
the two extreme cases where there is full venting and 
no venting. It is also known that the fraction depends 
on the dimensions of the hood and exhaust duct and on 
how close the hood approaches the burner. With poor 
conditions the figure may be upward of 90%, meaning 
that the hood is only 10% effective as against a full 
vented burner. Good hoods under favorable circum- 
stances are believed to be upward of 50% as effective 
as full venting. Accurate data on this point are not 
available and it is doubtful if the performance of hoods 
for such purposes can be estimated any more closely 
than by the percentages just mentioned. 

Another method of dealing with this problem is to 
put glass partitions in front of appliances which cannot 
be directly vented. Use of glass permits the burner to 
be seen, while sliding panels permit opening the parti- 
tion to reach burners or containers as necessary. Glass 
panels have sometimes been combined with metal 
hoods. When both are used they approach the case of 
the fully vented burner. 

As a result of this consideration of the effects of 
venting and shielding it is believed that the rules of 


practice given at the top of the following page are 
justified. 
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air or filtration air. 


room air. 


1. Unvented burners or appliances—use the figures of Table 1 as the maximum possible heat which may reach the room air. 


>, Fully vented burners or appliances—neglect, if effect of air passing to flue has been allowed for in computing ventilation 


3. Hooded burners or appliances—consider from 60% to 90% of heat shown in Table 1 as possibly reaching the room air. 


4. Hooded and shielded burners or appliances—consider 50% to 60% of figures shown in Table 1 as possibly reaching the 








Making Estimates from the Table 


The figures in Table 1 when modified by the factors 
just given permit finding the maximum amount of heat 
which a given gas appliance may add to the room air 
if operating steadily. 

What is necessary to prepare an estimate for de- 
termining equipment sizes, however, is a knowledge, 
not of what heat each appliance may add to the room 
air, but of the amount which all these appliances oper- 
ating together do add at the time of the peak load. We 
now come to the problem of how to determine this. 

It is evident that a listing of the appliances present 
and adding their corresponding heat input from the 
table will not produce this desired figure in most cases 
for almost never do all the appliances operate at capac- 
ity at the same time. Furthermore, even if this should 
happen the likelihood of its taking place at the time 
when the cooling system is at peak operation would be 
remote. 

There are two general methods of finding the re- 
quired information. 

One is to go directly into the building or room being 
considered and observe which appliances are operating 
at various hours. Knowing the hour of the day when 
the cooling or heating system operates at peak it would 
be possible to determine how much gas is being con- 
sumed and therefore to calculate how much of an allow- 
ance to make in the estimate for equipment capacity. 
This is essentially a Survey Method. 

It has some advantages and some drawbacks. Its 
chief advantage consists of the fact that the informa- 
tion secured relates specifically to the plant being con- 
sidered and not to averaged information from other 
places. On the other hand; the method is laborious to 
a point which makes an individual estimator hesitate 
to use it because of the time and effort necessary. More- 
over, it can be used to advantage only in places already 
built and only in connection with gathering other neces- 
sary information if it is to be done quickly and eco- 
nomically. In spite of these troubles this method has 
been widely used especially in the past few years when 





information permitting use of other methods has been 
lacking and when modernizing jobs have made up a 
large part of those installed. Table 1 can be used to 
estimate the heat equivalents of the devices found to 
be operating steadily at the time of peak load and the 
total heat found by direct addition. 

Another method of procedure in estimating makes 
use of data collected by others and tabulated or put 
into suitable form for use. The information necessary 
can be collected from gas meter readings taken at short 
intervals in various kinds of buildings. If the sum of 
the gas consumptions of all of the equipment and ap- 
pliances installed are added together we get what is 
called the “connected load.” As soon as the equipment 
proposed or installed in a given building is known, this 
“connected load” can be found from Table 1. If from 
meter readings it has been found that, say, only 40% 
as much gas has been used as if all the appliances were 
operating steadily, the ratio of maximum meter read- 
ing to connected load is 0.40, and we say the diversity 
of the load is 0.4. There is some confusion of terms 
regarding just what this factor is called but the point 
is that if its value is known for any load, and if the 
connected load can be obtained from Table 1, we have 
a method of estimating which is useful. It may be 
called a Factor Method. 

Two difficulties stand in the way of the wide useful- 
ness of this method. For one thing data on factors for 
a variety of buildings operating under a variety of con- 
ditions and hours have not been collected and tabulated. 
For another, what factors there are may or may not 
apply with any accuracy to a particular case under 
consideration. Development of this method awaits col- 
lection of better data on the values of the factor. 

In general, the fundamental information available to 
the estimator for making allowances for heat due to 
gas appliances is at hand in readily useable form but 
the details of how to apply it and arrive at a reliable 
figure on which to base equipment sizes are not well 
worked out. Not only is the method of application still 
laborious but the element of judgment necessary is still 
great. 





Soil Temperatures 


IS the French journal, Nature, the results of a 38-year 
study of the temperature of the soil in the vicinity 
of Paris are recorded. Monsieur Brazier who made 
these observations states that at a depth of 3 ft. the 
soil is from 1.5F to 1.8F warmer than the air, and that 


the annual variation in temperature is 23F. At a depth 
of 32 ft. the variation in temperature is no more than 
4F throughout the entire year, the winter temperature 
being, for example, 48F and the summer temperature 
approximately 52F. 
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Stop Overcooling 


The problem of overcooling in summer in places where 
the object is to maintain comfort is still with us. Not only 
do we still hear of thoroughly disgusted individuals who 
complain about theaters, stores, and railway cars, but now 
comes Dr. Wallace M. Pearson, an osteopath, who told a 
recent symposium on respiratory diseases at a convention 
of the osteopaths that the unusual number of colds re- 
ported during the last year is due to excessive air cooling. 

Personally, we never heard of Doctor Pearson before 
and do not know how good his opinion may be or what 
evidence his conclusion is based on. Neither do we know 
how good the opinion of an osteopath may be. What we 
do know, however, is that scareheads in the general press 
telling about the doctor’s report do not do any good to the 
air conditioning industry or to any of us who are connected 
with it. If this kind of thing goes on summer cooling is 
going to acquire a thoroughly bad name. It seems to us 
that something ought to be done. 

The most immediate idea would be to rail at the doctor 
and to impeach his right to speak with authority on such 
a subject. We doubt if there is any object in doing so for 
even if he were displaced and discredited some one else 
would surely take his place. 

The next idea would be to convert him and show him 
the error of his thinking processes. Again, such a course 
requires not only converting him individually but probably 
the comments would not be stopped until there were whole- 
sale conversions of all physicians who hold similar views. 
This suggestion of wholesale conversions seems good, but 
it is educational work, and slow. To depend on it alone 
while letting the overcooling continue means a long wait. 

Then we might try to influence the general press and 
make editors see that they shouldn’t print the reports of 
conventions unless their reports are favorable to us, even 
if the report does contain news. It is said that this can 
and has been done although we doubt it. It isn’t easy to 
convince most editors that the news should be colored. 

No, the way to go about stopping these adverse com- 
ments is to stop the condition which causes them. 

Of all the avenues open the most promising seems to be 
that of securing the installation of adequate control equip- 
ment. In winter, the problem of overheating is now well 
recognized and controls have demonstrated their worth 
to a point where there is no further dispute about their 
desirability. Why not try stopping the bad publicity ac- 
companying overcooling by securing an equally good case? 


Dust and Factory Ventilation 


Dust remeval from air in factory buildings where there 
is a hazard to health from the presence of this dust has 
taken on a new significance within the past few years. 
Factory owners in many localities were subjected to law 
suits by people who claimed that their health had been 
damaged. Such suits were a nuisance and hard and ex- 
pensive to defend. 

Often the suits were a racket but at times there appeared 
to be no doubt that they were justified for medical and 
health data show that a health hazard is involved in some 
industrial dusts as well as in some industrial poisons. 

Ventilation of factories where such conditions occur has 
been a common practice but it must be admitted that the 
standards for judging the performance of such installations 
have been and still are more prominent by their absence 
than by their presence. Neither have the design features 
for these systems been in any too good shape. The result 
has been that exhaust ventilation as a means of dust re- 


ie 


moval has not been in a good technical position Not to 
mention other weaknesses, such as high cost and other 
drawbacks. 

There is no doubt that ventilation is badly needed fo, 
all kinds of purposes in plenty of existing factories. In 
other words there is a vast potential of work for thig ip. 
dustry here. So far but little has been done to convert the 
potential into actual work. 

Now, however, it appears that the committees appointeg 
in connection with dust removal and prevention are going 
to turn attention to exhaust ventilation among other gyp. 
jects. Their programs are almost certain to compel them 
to go into questions of design and performance to such an 
extent that the engineering information on industrial yep. 
tilation will be greatly improved. Any notable improve. 
ment in this information can be extremely helpful in con. 
verting the potential uses of ventilation in factory buildings 
into actual work. 

Consequently, the present interest in the dust problem 
in industry holds much promise for factory ventilation in 
general. Work of the committees will be closely watched 
by all in this industry both to note how exhaust ventilation 
stacks up with other methods of dust removal and also to 
see if engineering findings of note are forthcoming. 


Influenza is Air Borne 


Virtually every one dealing with ventilation air for hu- 
mans has more or less tacitly taken for granted, or accept- 
ed readily, what proofs there have been that the virus of 
certain diseases is borne by the air. Moreover, we have 
also taken for granted that these diseases are propagated 
in air and that the virus exists in the air. 

Now, through the work of Doctors Wells and Brown of 
the Harvard School of Public Health, there is direct ex- 
perimental evidence to prove that some of these assump- 
tions are correct. These two experimenters showed that 
even though the droplets thrown into the air when a per- 
son sneezes do evaporate quickly, there is left a residue 
which, like tobacco smoke, may float in the air for some 
time. This residue is said to remain in suspension for as 
long as thirty minutes. The important point is that in the 
case of persons having influenza, commonly the “flu,” the 
floating residue carries the virus of the disease. These 
findings seem to prove rather definitely the essential nature 
of the mechanism whereby influenza is spread from person 
to person. Here, then, is proof from an acceptable source 
that at least one of the worst plagues is transmitted into 
the air and carried by the air. 

Those people who have so steadfastly continued to be- 
lieve in the reasonableness of the assumption that diseases 
are air borne now have more and better grounds on which 
to base their beliefs. So also those who have all along 
thought that air conditioning should include means of in- 
suring bacterial cleanliness now have their beliefs upheld. 

No less interesting than the proof that the virus of in- 
fluenza floats in the air, is the announcement by these 
same investigators that ultra-violet light can be used to 
kill the virus. or at least to render it ineffective. They thus 
not only show the mechanism by which the disease spreads 
but they suggest a method of attack in stopping it, or a 
method of approach to the proper conditioning of the air. 

They do not show how to go about doing this on a large 
scale or for practical purposes. This remains to be done. 
We shall need to know how the light should be applied, 
how long and how intensely, where it can best be done, 
what apparatus is required, and how this apparatus fits in 
with that already in use in air conditioning. 
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ESTIMATING SUN HEAT THROUGH WALLS AND ROOFS 


TABLE 1—INTENSITY (I) OF SOLAR RADIATION IN SUMMER STRIKING WALLS AND ROOFS 
(Figures are in B.t.u, per hour) 
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ESTIMATING SUN HEAT THROUGH WALLS AND ROOFS 





TABLE 2.—SOLAR RADIATION ABSORBED BY VARIOUS SUBSTANCES (b). 





Brick 
Glazed, white ............06. Sr ala wi _ 0.26 
Glazed, ivory to cream ..............- 0.35 
Common, light red ...........sseeeeee 0.55 
ee a PS ae ee et eee 0.68 
Wire-cut, red .......ccccececees ree 0.52 
Mottled purple ............ ti acblaie ee 0.77 
BN CaS aS ie cwc cc ctias Ross oaaiewe 0.89 
Limestone 
Light weer eeessersesesere eeeveseeeeee 0.35 
Dark ee eeeeeeeeeeeeeseeses eeoeeceves 0.590 
Sandstone 
Light fawn eeeereeseeeeeeeeeeesreee eee 0.54 
Light grey eeeererresese @eeeresesesee 0.62 
Red eeeseereseeeeee eeceesreeeeeeseeees 0.73 
Marble 
NR edi bib iss cK dé dae win hihbn bees a © 
UM sconce piciciiaics catia cn oo ey 
Granite 
Reddish ....... tee Rha eee phic keceues 0.55 
Metals 
Steel, vitreous enameled, white ........ 0.45 
Steel, vitreous enameled, green ...... one 0.76 
Steel, vitreous enameled, dark red....... 0.81 
Steel, vitreous enameled, blue .......... 0.80 
Galvanized iron, new ...... jd anhenee e 0.64 
Very dirty ..... on HGR ELEN Ve Viie es 0.92 
White, washed................. ws be 0.22 
Copper, polished eeeeeeeeeseeeeeseeese 0.18 
pS ee ea ae DLs 66 0.64 
Lead sheeting, old ............es0000- 0.79 
Paints 
MII ok ce Sash ancdavcneesnces oe 0.54 
Cellulose, white ................ Se ee 0.18 
Cellulose, yellow ........... coceccces 0.33 
Cellulose, orange ............-eeeeeees 0.41 
Cellulose, signal red ..........+.2+- eee 0.44 
Cellulose, dark red ........ccceeeeecees 0.57 
Cellulose, brown ...........+.eeeeeees 0.79 
Cellulose, bright green ......... esesess 0.79 
Cellulose, dark green ............+.- pa 0.88 
Cellulose, dark blue .............eee- 0.91 
Cellulose, black .......... eiccccvoees 0.94 











Roofing Materials 

Asbestos-cement, white ..... web ereet ‘ 0.42 
Asbestos-cement, 6 months’ exposure... . 0.61 
Asbestos-cement, 12 months’ exposure... 0.71 
Asbestos-cement, 6 years’ exposure, very 

a REESE Tee Pare ee ty dhas 0.83 
Asbestos-cement, red ........eeeeeeeee 0.69 
| a rey per rey Peres 0.91 
Asphalt, weathered .............eeee0- 0.82 
Bitumen-covered roofing sheet, brown... . 0.87 
Bitumen-covered roofing sheet, green.... 0.86 
Bituminous felt ...........eceeceees 5 0.88 
Bituminous felt, with aluminized surface 0.40 
Slate, silver grey ........... wourbeies 0.79 
Slate, blue grey .............. sieaews 0.87 
Slate, greenish grey, rough......... awe 0.88 
Slate, dark grey, smooth ......... bbews 0.89 
Slate, dark grey, rough ............... 0.90 
Tile, clay, machine made, red......... ‘i 0.64 
Tile, clay, machine made, dark purple... 0.81 
Tile, clay, hand made, red............. 0.60 
Tile, clay, hand made, reddish brown.... 0.69 
Tile, concrete, uncolored ...... Tier Tt. 0.65 
Tile, concrete, brown ............20..: 0.85 
Tile, concrete, black .............+e00- 0.91 








Where specific material is not mentioned above, an approxi- 


mate value may be assigned by use of the following rough 
color guide. 


1.—For white, smooth surfaces, use....... 0.25 to 0.40 
2.—For grey to dark grey, use........... 0.40 to 0.50 
3.—For green, red and brown, use........ 0.50 to 0.70 
4.—For dark brown to blue, use.......... 0.70 to 0.80 
5.—For dark blue to black, use.......... 0.80 to 0.90 











(Figures are expressed as decimals 
of the intensity of solar radiation 
striking the surface) 








On this sheet are data for applying one method of estimat- 
ing the sun heat which passes through a wall or roof during 
the summer months. The method is based on the fact that 
only a percentage of the radiant heat from the sun is ab- 
sorbed by the wall or roof, and of this heat only a part 
reaches the interior of the building because of the resistance 
of the wall or roof construction. This statement is repre- 
sented by the following formula: 


H.=AlIbg (1) 
Hs = Sun heat reaching the room, B.t.u. per hr. 
A = Area affected by sun, sq. ft. 
I =JIntensity of solar radiation striking the area, B.t.u. 
per hr. per sq. ft. 
b = Decimal part of J absorbed by the surface 
g == Decimal part of 5 transmitted to the inside 


TABLE 3.—VALUES OF g FOR WALLS AND ROOFS 


VALUES FOR SOLAR INTENSITY (I): From measure- 
ments of the amount of solar radiation received on a surface 
normal to the sun, Table 1 on the other side of this sheet 
has been calculated. No values for the intensity of solar ra- 
diation on sloped roofs are given but they may be approxi- 
mated from the table. The values will be somewhere between 
the amount received on a flat roof and that received on a 
vertical wall and will depend on the slope of the roof. 


ABSORPTION OF SOLAR ENERGY (b): Only a portion 
of the radiant heat of the sun which strikes the wall or roof 
is absorbed by it, the remainder being reflected back into 
space. The factor 5 in the equation allows for the portion 
of solar heat which is absorbed. Table 2 lists values of solar 
absorption collected from various sources for a large variety 
of building materials. 


AMOUNT OF SOLAR ENERGY CONDUCTED (g): 
The heat which appears on the outer surface of a wall or 
roof meets with further resistance before it reaches the 





interior. This resistance is expressed in formula (1) by 
the letter g. The heat resistivity and the heat lag of the 
building material as well as the intermittent character of 











Corrricrent U ror | Decrmat Part or ABSORBED SOLAR 
WALL or Roor RADIATION TRANSMITTED TO INSIDE 
0.10 0.02 
0.15 0.03 
0.20 0.04 
0.25 " 0.05 
0.30 0.062 
0.35 0.075 
0.40 0.085: 
0.45 0.095 
0.50 0.105 
0.60 0.13 
0.70 0.15 


the solar radiation tend to restrict the flow of heat 
through the wall. (See Table 3.) 


AREA AFFECTED BY SUN (A): The values of A 
are obtained by measurement. Special attention should 
be given to those areas on which the sun shines at the 
time of the peak load. 
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of Current Papers, Books 
and Pamphlets 








Technical Drawing 

This volume on technical drawing is one of the most 
complete works which has appeared to date on this subject. 
While it has been written mainly as a textbook for students, 
it will undoubtedly find much use outside of schools as a 
reference book. 

Practically all phases of technical drawing are covered 
—projection, pictorial, patent office, architectural, struc- 
tural, and topographical drawing as well as_ technical 
sketching and shading. Such related subjects as the prepa- 
ration of graphs, methods of lettering and means of repro- 
ducing drawings are also discussed. 

Included in the appendix are a large number of standards 
on such subjects as lettering, drawing sheet layouts, elec- 
trical and radio symbols and piping details. A rather com- 
plete bibliography is given in this section. 


[“Technical Drawing.” by F. E. Giesecke, A. Mitchell, 
and H. C. Spencer. Published by The Macmillan Co., 60 
Fifth Ave., New York. Cloth bound; 6 x 9 in.; 564 pages: 
price, $3.] 

e 


Vacuum Refrigeration 


During the past few years a large amount of develop- 
ment work has been done by different manufacturers of 
steam jet equipment, and numerous installations have been 
made for air conditioning, cooling drinking water for large 
buildings, and for cooling a large variety of liquids in 
chemical process work. A conservative estimate of the 
total capacity of vacuum refrigeration equipment installed 
in the past three years is equivalent to 50,000 tons of ice 
every 24-hr. day. 

Operating data from test units and from commercial in- 
stallations are given as curves for convenience in the 
figure. They are based on steam at 100 lb. per sq. in. pres- 
sure and the use of barometer or low-head condensers. 
Curve A gives steam and water consumption figures when 
chilling water to 40F. Curves B, C, and D give the same 
data for chilled water temperatures of 45, 50 and 60F, re- 
spectively. The steam consumption figures are expressed 
in pounds per hour per ton of refrigeration, water con- 
sumption figures in gallons per minute per ton of refriger- 
ation. The steam consumption is plotted against the water 
consumption because one can be compromised against the 
other. Within certain limits the steam consumption can 
be reduced by using more water, and vice versa. In using 
the curves to obtain performance data, it is necessary only 
to select the proper point somewhere along the curve cor- 
responding to the maximum temperature of the available 
condenser water. In estimating, the maximum summer 


temperature of condenser water should always be used; 
when the weather is mild and the water is cooler, its 
quantity can be reduced. 

Vacuum refrigeration equipment has considerable flex- 
ibility. Accurate tests indicate that any unit designed for 
a definite chilled water temperature can be operated at a 
variety of different chilled water temperatures at different 
capacities; for example, a unit designed to produce 100 
tons of refrigeration at a chilled water temperature of 50F 
will automatically produce 115 tons of refrigeration at a 
chilled water temperature of 55F. If the chilled water tem- 
perature is lowered instead of raised, the capacity is also 
lowered; at a chilled water temperature of 40F the capacity 
drops to 70 tons, and to 55 tons with a chilled water tem- 
perature of 35F. Conversely, a unit designed for operation 
at a relatively low temperature will provide increased heat 
absorption capacity when operated at slightly higher tem- 
peratures. 


[Abstracted from “Vacuum Refrigeration,” by D. H. Jack- 
son, published in “Industrial &€ Engineering Chemistry.” 
May, 1936, pages 522-525.) 


Practical Air Conditioning 


It is the author’s purpose in writing this book on air con- 
ditioning to make it as practical as possible while still 
presenting the necessary data and information for the in- 
experienced man. This purpose has led him to treat the 
subject in a rather unusual though effective manner. In- 
stead of taking up the underlying principles and theories 
of air conditioning and then showing how they can be 
applied to actual installations he reverses this procedure. 
In other words, he takes up the installation first and ex- 
plains the theories behind each step after he makes it. 
Such a course of procedure makes the book very easy to 
read and has the advantage that it does not allow the be- 
ginner’s interest to lag because he does not have to read 
through a large amount of theories before he gets to the 
information that he wants. 

The following types of installations are described: a 
small office, double office, hospital room, hospital ward, 
small movie theater, small and large shop, department store, 
and living room. In each case there is given a layout of the 
job, the conditions surrounding it, the results desired, and 
a step-by-step solution of the problem. 


[“Practical Air Conditioning,” by Harold L. Alt. Pub- 
lished by Domestic Engineering Publications, 1900 Prairie 
Ave., Chicago. Cloth bound, 5 1/2 x 8 in., 260 pages, 
price, $1.) 





POUNDS STEAM PER HR. PER TON 


Steam jet refrigeration operating data from test units and commercial installations. 
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Oil Burner Survey 


Oil Burner Institute has had compiled during the past 
year a survey of statistics covering fuel oil and oil burning 
equipment, and collected from all known authentic sources. 

The relationship of increasing fuel oil consumption and 
the widespread growth of oil burning equipment for heating 
is reflected in the statistics and charts compiled in the 
book, which is entitled “Economic Survey of Fuel Oil and 
Oil Burning Equipment.” The book is divided into seven 
sections, the subjects of which are as follows: trend of 
crude oil; trend of fuel oil; comparison of fuels; growth 
of oil burner industry; development of oil burner appara- 
tus; trend of automatic heating installations; potential de- 
mand for fuel oil. 


[“Economic Survey of Fuel Oil and Oil Burning Equip- 
ment,” published by Oil Burner Institute, 30 Rockefeller 
Plaza, New York. Bound to open flat; 66 pages; size 9 x 
11 1/4 in.; price, $3.] 


Modern Heating 


While this book can be said to cover the design of heat- 
ing systems, it discusses mainly the latest developments 
and features of modern heating methods. For instance, in 
the section devoted to steam heating, a number of piping 
tables and piping diagrams are given. In the text, how- 
ever, only a brief mention is made of the actual design of 
this system. This mention discusses some examples show- 
ing how such a system would be designed. Most of the 
space in this section is devoted to discussions of such sub- 
jects as the vacuum air valve, the orifice air valve and the 
reduction of friction. Among the other subjects which are 
taken up by the book are the construction of chimneys, 
the selection of boilers, care of piping expansion, hot water 
heating systems, selection and installation of unit heaters, 
typical unit ventilators, unit air conditioners, sub-atmos- 
pheric and orifice heating system, insulation, comparing the 
cost of heat per degree-day, and systems for estimating cost 
of boilers and other heating equipment. 


[“Modern Heating,” by Harold L. Alt. Published by Do- 
mestic Engineering Publications, 1900 Prairie Ave., Chicago. 
Cloth bound, 5% x 8 in., 219 pages, price, $1.] 


Water Consumption and Air Conditioning 


What is the magnitude of this demand for water (for 
air conditioning) going to be and what will be its charac- 
teristics? Let us examine the demands for water of the 
several types of prevalent installations of air conditioning, 
which are given in Table I accompanying this discussion. 

B.t.u., or thermal units, per person will vary somewhat 
for each installation, but limits of variation are well known. 
Hours of operation per season can readily be set for main- 
tenance of the desired conditions. Load factors, or the 
relation of average load to maximum load, are based on 
experience. Gallons of both maximum and average demand 
must be based on an average water temperature and an 
average balance between water and power. Hence, Table I 
is necessarily composed of figures which are admittedly 
controversial as to the interpretation of experience, for 
multifarious economic forces press in some localities for 
excessive use of water and in others for conservation 
thereof. : 

For a given electric power rate, cold water may throw 
the balance in favor of heat disposal entirely by water— 
warm water may do the opposite. Low power rates may 
favor conservation of water—high power rates, the op- 
posite. A combination of high’s of water temperature and 
power cost operate strongly in favor of heat disposal by 
evaporation. 

The complexity of these economic forces becomes ap- 
parent when it is realized that power for air conditioning 
may cost from less than 1 cent per kw-hr. to more than 





TABLE I 
DEMANDS OF SEVERAL TYPES 


OF 
AIR CONDITIONING INSTALLATIONS FOR WATER 


VALUES ARE PER PERSON 
ASON ' YS 
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3 cents; that water may be purchased at rates varying 
from 45 cents per 1,000 cu. ft. up to $2.85, perhaps higher; 
that the temperature of the water coming from mains may 
range in summer from 56F to 85F., and that pocketbook 
limitations to available capital may enforce the purchase 
of equipment which, being of low capacity, is above average 
in demand for water or power, or both. 

But, let’s continue our examination of the averages ar. 
rived at in Table I as they are carried forward in Table II. 
Three important facts become obvious. 

First, that the demand for water is seasonal. It is high 
in summer and, as previously stated, insignificant in winter. 
A 120-day cooling season is typical of New York. In the 
south, it may exceed 150 days. 

Second, that economic forces and restrictive regulations, 
such as are now applied in New York, did, in 1935, lead to 
extensive purchase of evaporative heat disposal systems. 
As a result, water consumption was cut by 60%. 

Third, that within the cooling season, the peak demand 
is far above average consumption. 

Two figures in Table II are of such importance that they 
have been encircled. Note carefully that they are not the 
per capita consumption that waterworks’ men are ac 
customed to using. 

Air conditioning-wise, they will become per capita con- 
sumption if and when air conditioning installed and oper- 
ated for the entire population is served by the water system. 
This does not mean that every building in a city must be 
completely conditioned. It does mean that the sum total 
of the number of people upon which the capacity guaran- 
tees of the system are based has reached the sum total of 
population. In still other words, it means that there will 
exist an air conditioned spot for each and every person in 
a city, and no more. In my opinion, an early achievement 
of that Utopian condition is beyond the most pleasant 
dreams of the air conditioning industry. 

TABLE IL 
AIR CONDITIONING REQUIREMENTS 
FOR WATER 
GAL./PERSON 
CONTRONERGIA. AS TO, THE TTERPRETATION OF EXPERIENCE 


NO EVAPORATIVE CONDENSERS 
OR COOLING TOWERS USED. CONDENSERS OR COOLING TOWERS 


ON 60% OF INSTALLATIONS. 
1935 EXPERIENCE 
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Curve of air conditioning sales volume if annual sales 
double every four years. 


The accompanying curve shows what annual sales of air 
conditioning would be if they could be doubled regularly 
every four years. 

If air conditioning is sold at such a rate, at some time 
in a period between 1945 and 1950 the per capita demand 
upon water systems for modern air conditioning will 
become: 

(1) Maximum rate—35 gal. per day per capita. 

(2) Average rate—5 gal. per day per capita. 
provided the present practice of using evaporative con- 
densers and cooling towers is maintained. But if evapor- 
ative condensers and cooling towers be used exclusively 
from now on and be substituted for existing condensers 
now wasting water, then these two rates would be cut to: 

(1-a) Maximum rate—23 gal. per day per capita. 

(2-a) Average rate—3 gal. per day per capita. 


[Abstracted from “Air Conditioning in Relation to Water 
Consumption,” by Logan L. Lewis. Pages 61-63, “Water 
Works and Sewerage,” February, 1936.} 


BRIEF REVIEWS 


CONSUMER MARKET DATA HANDBOOK—1936. A 373- 
page mimeographed book published by the Department of 
Commerce. Mostly devoted to statistical data on retail 
sales, per capita sales, number of wired homes, income tax 
returns, and similar information used in consumer market 
analysis and broken down by counties, towns, and rural 
areas. [“Consumer Market Data Handbook—1936,” by 
Raleigh W. Dawson, published by the Bureau of Foreign and 
Domestic Commerce, Department of Commerce, Washing- 
ton, D. C. Paper cover; 9% x 12 in.; 373 pages; price, 50c.] 


AIRFOIL FAN CHARACTERISTICS. A discussion of 
the various factors which affect the operation of airfoil fans 
as determined by tests. Summary can be found on page 44 
of the March, 1936, issue of Heatine & VENTILATING. [“Air- 
foil Fan Characteristics,” by W. A. Rowe, Detroit. Paper 
presented at the 42nd annual meeting of the ASHVE, 
Chicago. } 


THERMOSTATS. A study of eight different types of 
thermostats in order to compare the effect of thermostat 
design, operation, and location on various factors affecting 
flue gas loss, oil consumption, off-period stack loss, and 
physiological comfort. A review of this paper can be found 
on page 55 of the February, 1936, issue of HeaTinc & 
VENTILATING. [“Comparative Study of Combustion Results 
with Various Thermostats,” by Burton E. Shaw, Des Moines, 
Iowa. Paper presented at 42nd annual meeting of the 
ASHVE, Chicago.] 


COMFORT STANDARDS. A further study of the effect 
of conditions maintained by summer air conditioning sys- 
tems on persons entering and leaving the conditioned area. 
For a review of this paper see page 44 of the March, 1936, 
issue of HEATING & VENTILATING. [“Comfort Standards 
for Summer Air Conditioning System,” by F. C. Houghten 
and Carl Gutberlet, Pittsburgh. Paper presented at the 
42nd annual meeting of the ASHVE, Chicago.] 


AIR CONDITIONING PROGRESS. A review of the 
progress air conditioning made during the last twenty-five 
years. Includes a list of eight improvements in the art 
since 1911. Paper reviewed in July, 1936 issue of HEATING 
& VENTILATING, page 52. [‘“Progress in Air Conditioning in 
the Last Quarter Century,” by W. H. Carrier. Paper pre- 
sented before semi-annual meeting of ASHVE, June, 1936.] 


THERMOSTATS. A description of a novel testing method 
used to determine the accuracy of thermostats in the control 
of air temperatures and to assist in the development of new 
instruments. Paper reviewed in July, 1936 issue of HEATING 
& VENTILATING, page 52. [“Development of Testing Ap- 
paratus for Thermostats,” by D. D. Wile. Paper presented 
before the semi-annual meeting of ASHVE, June. 1936.] 


SOLAR RADIATION. Discusses the types of instruments 
available for measuring solar radiation and gives the re- 
sults of tests conducted at Buffalo during last summer. Pa- 
per reviewed in July, 1936 issue of HEATING & VENTILATING. 
page 52. [“Pyrheliometers and the Measurement of Total 
Solar Radiation,” by L. A. Harding. Paper presented be- 
fore the semi-annual meeting of ASHVE, June, 1936.] 


HEAT TRANSFER SURFACE. This paper describes the 
distribution of steam in two types of extended heating 
transfer surfaces—first, the usual type and, second, a sur- 
face which has inner tubes inserted in the usual condensing 
tubes to distribute the steam more uniformly along the 
length of the condensing tubes. A review of this paper 
appeared in the July, 1936 issue of HEATING & VENTILATING, 
page 51. [“The Distribution of Steam in Heat Transfer 
Surface,’ by John McElgin. Paper presented before the 
semi-annual meeting of ASHVE, June, 1936.] 


HEAT PUMP PRINCIPLES. A discussion of the under- 
lying principles of the use of a refrigeration machine as a 
heating pump together with a discussion of heat transfer. 
See page 52, July, 1936 issue of HEATING & VENTILATING for 
a review of this paper. [Principles and Practice of the 
Heat Pump,” by C. W. Chamberlain. Paper presented at 
the joint session of ASHVE and the ASRE, June, 1936.] 


LUBRICATION. This book, presented by one of the lead- 
ing oil companies, describes the principles of lubricating 
refrigerating equipment used for air conditioning. A rather 
good discussion of the underlying theories and of the actual 
refrigeration apparatus is included. [Article on “Lubrica- 
tion and Air Conditioning,” appearing in the June issue 
of “Lubrication,” published by the Texas Co., 135 East 42 
St., New York. June, 1936, 12 pages.] 


HEATING REQUIREMENTS OF BUILDINGS. This 
paper discusses a field study made of a large Texas building 
to determine accurately its heat loss so that a comparison 
could be made between the actual and the computed heat 
requirements. See page 68, July, 1936 issue of HEATING & 
VENTILATING for a review of this paper. [“A Field Study of 
the Heat Requirements of a College Building,” by F. E. 
Giesecke and W. H. Badgett. Paper presented before the 
semi-annual meeting of ASHVE, June, 1936.] 
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NEWS OF THE MONTH] 





American Radiator Defines Air Conditioning for Public 


NEw YorkK—American Radiator Co. 
in large advertisements appearing in 
metropolitan newspapers is informing 
the public that heating is the most 
important function of air conditioning, 
with cooling being the most expensive 
of the functions. The advertisements 
are entitled “Taking the Mystery Out 
of Air Conditioning.” The text follows: 

“American Radiator Co., as_ the 
world’s largest organization for com- 
fort equipment, feels it is time that 
the mystery be taken out of air con- 
ditioning, and time, too, to tell the 
average man, living on an average in- 
come, what he can expect from this 
great, new benefit to humankind. 

To most people, air conditioning 
means cooling by refrigeration. First 
of all, you should know that refrigera- 
tion is only one function of air condi- 
tioning, and by no means the most 
important function. Secondly, you 
should know that there are two kinds 
of air conditioning—winter and sum- 
mer air conditioning. And _ thirdly, 
that it is just as important to “air 
condition” in winter as in summer. 
For this simple reason: the winter sea- 
son embraces seven or eight months, 
while the period of intense heat, even 
in the hottest summer, is compara- 
tively brief. A knowledge of these 
simple facts is the true beginning of a 
genuine understanding of the whole 
subject of air conditioning. 

These are the fundamentals of air 
conditioning. 

Heating. Most people do not realize 
that heating is part of air condition- 
ing. Asa matter of fact, it is the most 
important part. For modern radiator 
heating, efficient and economical in op- 
eration, conditions the air in your 
home as to its proper warmth—health- 
ful and comfortable—and maintains 
this temperature, equalized in every 
room, even including those on the 
windward side of the house during a 
winter storm. 

Ventilation. As you know, in winter 
it has been practically impossible to 
have healthful, fresh air indoors, with- 
out drafts. That is why millions of 
people, every winter, suffer the ill-ef- 
fects of stale and impure air. Ventila- 
tion brings in an adequate supply of 
outdoor fresh air, controlled by an air 
conditioning unit in your basement. 

Air Cleaning. This fresh air—as does 
all fresh air—contains dust, soot and 
pollen. The air cleaning unit filters 
these dangerous and unsanitary par- 
ticles from the air admitted. Thus, 
with clean air in abundance, your 
health and your vitality are increased. 

Humidification. During the heating 
season, even fresh, clean air is dry. So 


humidification is the next step in the 
proper air conditioning of your home. 
For humidification adds the proper 
moisture to room air and is an effective 
protection against sinus and membrane 
conditions. 

Air Circulation. As air motion is 
necessary to genuine air conditioning, 
there should be a flow of the fresh, 
clean, humidified air throughout your 
home, day and night. Thus, with air 
circulation, you are being continually 
stimulated by air, gentle and refreshing. 

Night Cooling. For summer air con- 
ditioning of your home, an Attic Fan 
should be added, to draw out the hot 
air which accumulates during the day 
under the roof. Without this Attic 
Fan, such accumulated heat is radiated 
throughout the lower portions of the 
house and requires a large part of the 
night for its dissipation. This Fan, 
when operated for about one hour 
after sunset, brings in night air and 
reduces your indoor temperature to 
the same degree as the air outside, 
thus permitting you to obtain restful 
and rejuvenating sleep. 

Cooling and Dehumidifying by Re- 
frigeration. It will be seen from the 
above that we have dealt with six 
fundamental requirements for Winter 
and Summer Air Conditioning. There 
are two more points for complete cool- 
ing in summer, and that is a com- 
pressor to produce a refrigerating ef- 
fect and to reduce humidity, removing 
excess moisture from _ oppressively 
damp hot air on muggy days. The 
latter devices are expensive to pur- 
chase and to operate, and are only 
required in this locality on an average 
of 18 days in each Summer season. 
The minimum cost of refrigeration is 
about $450 for the average room. 

The introduction of the first six out 
of the total of eight points above ex- 
plained can be obtained, step by step, 
at a very reasonable price, and on that 
account are available to the average 
home owner. After their introduction 
home owners can acquire the remain- 
ing expensive equipment to obtain 
cooling or refrigeration and dehumidi- 
fication if desired. 


See your Heating and Plumbing 
Contractor.” 





Air Conditioning Subsidiary 
Formed by National 


JOHNSTOWN, Pa.—National Radiator 
Corp. has formed a subsidiary com- 
pany, National Air Conditioning, Inc., 
with sales offices at 101 Park Ave., New 
York. The new company takes over 
the oil heating division of National 
and extends its activities to include 
air cooling and air filtering. 


Charles P. Culbert, formerly sales 
manager of the oil heating division of 
National Radiator, has been elected 
vice-president and general manager of 
National Air Conditioning, Inc., ang 
will be located in New York. Among 
other appointments is that of L, N. 
Hunter, vice-president in charge of ep. 
gineering for the new company. 


lron Fireman Sends Out 
Flying Squadron 


PoRTLAND, OREG.—A flying squadron 
of Iron Fireman Manufacturing (Co, 
executives is conducting a series of 29 
district meetings in all parts of the 
United States and in Canada this sum. 
mer. Three-day sessions are being held 
in each city, contrasted with the one 
day meetings held last year. One day 
is devoted to sales plans and sales 
methods and two days to domestic in- 
stallations and service, with special 
demonstrations and lectures on con- 
trols. 

Attending the conferences are E. (, 
Sammons, vice-president, C. T. Burg, 
general sales manager, and Dale Wy. 
lie, sales promotion manager, of the 
Iron Fireman Manufacturing Co.; S. M. 
Zinner, vice-president, Walter E. Hel- 
ler Co., bankers, and Joseph R. Gerber, 
president, Gerber & Crossley, Inc., ad- 
vertising agency. Division managers 
and district representatives are assist- 
ing. 

Cities being covered are: Harris- 
burg, Pa., New York, Boston, Syracuse, 
Chicago, Davenport, Minneapolis, Oma- 
ha, Denver, St. Louis, Cleveland, Cin- 
cinnati, Nashville, Atlanta, Charlotte, 
Richmond, Lansing, Mich., Toronto, 
Portland, Oreg., and Vancouver, B. C. 





Coke Consumption Off 


WASHINGTON, D. C.—The final statis- 
tics on production and utilization of 
byproduct and beehive coke have been 
released by the Bureau of Mines. Ac- 
cording to this report the use of by- 
product coke for domestic uses de- 
creased slightly during 1935 from 1934. 

The following table summarizes the 
utilization of the coke for domestic 
purposes for recent years: 


TONS OF COKE USED FOR DOMESTIC 
PURPOSES IN THE U. S., 
1924 AND 1932-35 





























—_— Bypropuct| BEEHIVE 
COKE COKE 
| 
1924 2,812,771 139,886 2,952,657 
1932 | 9,422,343 | 207,857 9,630,200 
1933 | 10,215,360 275,677 10,491,037 
1935 | 9,161,980 264,406 9,426,386 
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New Company Formed for 
Tritrol Business 


Cuicaco—Increased sales activities 
and broadening of the policies of the 
Tritrol Regulator Div. of Jas. P. Marsh 
Corp. have led to the formation of a 
new company to take over the sales, 
engineering, and servicing phases of 
the Tritrol system of heat regulation. 
The new organization will be known 
as the Marsh Tritrol Co. and its offi- 
cers are C. H. Olmsted, president, and 
H. T. Kucera, vice-president. C. H. Bev- 
ington, who has been identified with 
Tritrol sales as Chicago representative, 
is to be sales manager of the new or- 
ganization, which is located at 720 
North Michigan Ave. 

Following a recent redesigning of 
the equipment, a sales meeting was 
held at the Knickerbocker Hotel at 
which many of the sales representa- 
tives were present. 





Arco Contest for Contractors 


New YorK—In one of the largest 
campaigns of its kind ever conducted 
in the heating and air conditioning 
field, American Radiator Co. began on 
August 1 a nationwide contest for 
heating contractors. Any contractor, 
through a cooperative selling plan, 
will be given the chance to win a free 
trip to Europe for himself and his 
wife. The contest will remain open 
through midnight November 30. 

An entry can be submitted when: 
1. A contractor has sold and installed 
an Arco air conditioner; or, 2. The 
contractor can enter the contest by 
replacing some other form of heating 
system with an all-American Radiator 
heating system; or, 3. An entry may 
be made by the contractor by using 
Arco copper pipe and fittings in a 
heating installation, for either a new 
system in a new home, or a new sys- 
tem in an old home. By this plan, each 
contractor has three opportunities to 
win one of the prizes. 


(Left) OBI Board of Directors meet at White Sulphur Springs, W. V 


Jacobs, F. H. Dew 
Fleischmann, C. 


News of the Month 


Oil Burner Regional Meetings Pass Free Burner Service Resolution 


DETROIT—Natural gas piped from the 
Texas Panhandle was formally intro- 
duced into this city early in July, and 
keen competition with the oil burner 
industry in this district is expected. 
A considerable number of gas heating 
jobs have already been sold, and in 
view of this the oil burner industry 
in Detroit is faced with another prob- 
lem in that a large number of oil burn- 
ers with gas pilots cannot be used 
with natural gas. 

In view of these developments the 
regional meetings held under the di- 
rection of Oil Burner Institute in this 
city have been of great importance. 
At the first meeting, held July 8, the 
OBI resolution on free burner service 
was adopted. The second, on July 21, 
was attended by executives represent- 
ing oil burner, fuel oil and associated 
interests. F. S. Houwink, Shell Petrol- 
eum Co., permanent chairman of De- 
troit regional meetings, conducted the 
second meeting. Mr. Houwink was ap- 
pointed by Frank H. Dewey, regional 
director of OBI, who also appointed 
Milton A. Powers, vice-president, Tim- 
ken-Silent Automatic Co., as_ vice- 
chairman, and Gilbert U. Radoye, pub- 
licity director, Gar Wood Industries, 
Inc., was appointed secretary. 

Charles E. Feinberg, Argo Oil Corp., 
chairman of the committee on gas com- 
petition, told his hearers that the exist- 
ing gas pilots on some 10,000 oil burners 
in Detroit were not adaptable to natu- 
ral gas and that quick remedial action 
was required with the approach of the 
heating season. The committee is in 
touch with various authorities looking 
toward a practical solution of the diffi- 
culty. W. P. Fremont, White Star Re- 
fining Co., stressed the seriousness of 
the gas pilot situation and the neces- 
sity of determining a basis of respon- 
sibility for the present confused state 
of affairs. It was decided to obtain 
legal advice on the course of action to 
be taken and a special committee of 


the Detroit Oil Heat Association was 
created for the purpose of formulating 
a plan whereby a fund could be raised 
for this purpose. 

Gas competition was also discussed 
at the regional meeting in Minneapolis 
held June 19. Ray Porter spoke on 
“Gas Competition,” while N. M. Reis- 
dorph discussed the attitude of the 
industry toward the free service ques- 
tion. Prof. F. B. Rowley, University 
of Minnesota, spoke on the growth of 
the oil burner industry. The meeting 
unanimously adopted the resolution re- 
garding free burner service, described 
on these pages last month. 

Members of the Board of Directors 
of Oil Burner Institute held their reg- 
ular quarterly meeting at Greenbrier 
Hotel, White Sulphur Springs, W. Va., 
July 14. G. Harvey Porter reported to 
the Board that distinct progress was 
being made in the program laid down 
originally for the Institute and said 
that this would be made evident as 
the meeting progressed. 

The Institute’s regional plan of con- 
tact was discussed at length and its 
value to the industry stressed. The 
Board approved a proposed change in 
the constitution and bylaws which 
would make effective a plan of annual 
reelection of all manufacturer mem- 
bers. Revised trade practices were 
adopted and will be issued as soon as 
they are approved by legal counsel. 

Earl Marr accepted appointment as 
regional director of the Brooklyn- 
Queens area. 





A.C. for Kansas Hotel 


Kansas City, Mo.— Forty thousand 
dollars is being spent on air condition- 
ing the fifth, sixth, seventh, and eighth 
floors of the Pickwick Hotel here. This 
installation will serve 150 rooms of the 
hotel. The lower floors will be air con- 
ditioned at a later date. 





a. From left to right, standing: G. Harvey Porter, L. L. 
ey, Earl Marr, M. A. Powers, C. F. Curtin. From left to right, seated: C. N. Lockwood, M. F. Cotes, A. J. 


E. Shields, W. F. Brannan, E. P. Bailey, L. L. Knapp, and F. H. Van Blarcom. (Right) First Detroit re- 


gional meeting, held July 8 at the Recess Club in the Fisher Bldg. 
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Tempered-Aire Unit 


NAME AND MODEL NUMBER—Model 120 
Gar Wood gas-fired Tempered-Aire unit. 

PURPOSE — Gas-fired, warm-air unit which 
provides filtered, warmed, and humidified air. 


FEATURES—FEspecially designed concave and 
convex surfaces which absorb the heat through 
the scrubbing principle. Four automatic con- 
trols. Furnace of non-corrosive copper bearing 
welded steel. Casing of auto body stock with 
bright lacquer finish. 

SIZES AND CAPACITIES — Input 180,000 
B.t.u. per hr., 1,200 to 1,900 c.f.m. 

MADE BY—Gar Wood Industries, Inc., De- 
troit, Mich. 





Electric Unit Heater 


NAME—Hexcel All-Electric unit heater. 


PURPOSE—Electric unit heater suitable for 
garages. service stations, offices, and other 
buildings. 

FEATURES—Dual heat control. High heat 
for quickly heating up an area and low heat 
for maintaining the temperature. Unit has an 
all-copper core with cast top and bottom tanks 
with electric immersion type heating elements 
enclosed in the bottom tank. Heats a non- 
freezing liquid to a temperature of 180F. Unit 
is completely sealed. 


SIZES AND CAPACITIES—High heat, 6,000 
watts: low heat. 3,500 watts, with air output 
of 250 c.f.m. 


MADE BY—Hexcel Radiator Co., Racine, Wis. 





EQUIPMENT 


National Oil Heating Boiler 


NAME AND MODEL NUMBER—National 
Series 018 jacketed cast iron oil heating boiler. 
PURPOSE—Oil-burning boiler for supplying 
steam or hot water. 

FEATURES—Boiler is of cast iron construc- 
tion with 42-in. waterline carried through the 
top nipple ports. Extended heating surface, 
in the form of fins, is provided on the crown, 
waterlegs, and flue chambers of the section. 
Back section of boiler is flanged to accom- 
modate either of two sizes of storage type, 
built-in, hot water coils or an instantaneous 
type coil heater. Boiler has a relief bypass to 
aid in maintaining uniform conditions in the 
combustion chamber, to relieve back pressures 
in starting, and aid in overcoming reverbera- 
tion. 

SIZES AND CAPACITIES—Six sizes, rang- 
ing from 335 to 720 sq. ft. of steam radiator 
surface. 

MADE BY — National Radiator 


Corp., 
221 Central Ave., Johnstown, Pa. 





Westinghouse Evaporator 


NAME AND MODEL NUMBER—Westing- 
house type WE-55 evaporator. 
PURPOSE—Extended surface Freon evapora- 
tor, designed for comfort air conditioning. 
FEATURES—A special type refrigerant dis- 
tribution system is provided to supply an 
equal amount of the liquid Freon to each 
parallel path of the evaporator. This is claimed 
to develop the maximum possible output. Re- 
frigerant distribution system consists of a 
specially designed nozzle terminating in a num- 
ber of small tubes each of which feeds one 
of the parallel paths of the evaporator. The 
expansion valve is connected directly to the 
inlet of this nozzle. 

METHOD OF OPERATION—Liquid refrig- 
erant from the condensing unit flows through 
expansion valve into a nozzle. This nozzle 
distributes the refrigerant to a number of small 
tubes each of which feeds a number of the 
parallel paths of the evaporator. 

SIZES AND CAPACITIES—Four rows of 
tubes with a total face area of 5% sq. ft. and 
a total outside surface area of 500 sq. ft. 
MADE BY—Westinghouse Electric & Mfg. 
Co., Mansfield, Ohio. 





Condensation Eliminator 


NAME—Condensation eliminator. 


PURPOSE—To eliminate condensation from 
the flue gases discharged from gas heating 
plants. 

FEATURES—Unit consists of a  corrosion- 
proof box installed at the base of a chimney 
and connected to acid-proof flue lining. Con- 
densed water is caught and stored in the base 
of the chimney. This water, with acid con- 
tent, is reevaporated after the plant is in 
operation some time. The manufacturer claims 
that the eliminator displaces the common draft 
diverter and controls both down and updraft. 
MADE BY—Condensation Engineering Corp., 
335 S. Western Ave., Chicago. 





Hobart Thinweld Welding Rod 


NAME—Hobart Thinweld welding rod. 
PURPOSE—A specially coated electrode for 
arc welding light gage sheet metal. 

SIZES AND CAPACITIES—1/16 in., 3/32 
in., and % in. 

MADE BY—dHobart Brothers Co., Hobart 
Square, Troy, Ohio. 





S-N Air Conditioner 
NAME-— Oil fired, warm-air type air cond ‘tioner. 


FEATURES—Cased in two tones of green 
and black base: octagon corners. Contra-flow 


heat flow. Products of combustion pass up- 
ward in combustion chamber, which is lined 
with firebrick, then downward through part 
of economizer section, upward to top of econ- 
omizer section and out to flue. Return air 
from rooms flows through filters and then 
over economizer section, then passes through 
blowers and over exterior of combustion cham- 
ber. Removable panels in either side of case 
give access to burner which is located in a 
separate compartment below combustion cham- 
ber. Filters also accessible from these panels. 
Humidifier available in either pan type with 
automatic float feed or with self-cleaning spray 
nozzle. Gas burners can be furnished instead 
of oil burners. 


SIZES AND CAPACITIES—In 3 sizes, 100,000, 
200,000, and 400,000 B.t.u. per hr. output. 
MADE BY — Scott- Newcomb, Inc., 1922 
Pine St., St. Louis, Mo. 


G-E Unit Air Conditioner 


NAME AND MODEL NUMBER—G-E unit 
room air conditioner, type FC-2. 
PURPOSE — Cools, dehumidifies, ventilates, 
and filters. 

FEATURES—Does not require any special 
plumbing connections and can be plugged into 
any ordinary light socket. Has three small 





hermetically sealed condensing units. A tele- 
scopic duct is provided for carrying the heat 
and moisture from the room through a partly- 
opened window to the outdoors. 

MADE BY—General Electric Co., Bloomfeld, 
Ne ds 
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G.E. V-type Compressor Unit 


NAME — General Electric V-type condenser 
unit. 

PURPOSE—Conppressor unit for air condi- 
tioning system. 

FEATURES—Unit is made up of compressor, 
electric motor. and condenser all mounted on 
one frame. Compressor is of V type with 
eight cylinders. 

SIZES AND CAPACITIES—Refrigeration ca- 
pacity equivalent to 40 tons of ice in 24 hr. 
MADE BY—General Electric Co., Bloom- 
field, N. J. 





Steamfitters Vise 


NAME—Athol heavy duty steamfitters vise. 
PURPOSE—Heavy pipe vise designed to meet 
the needs of steamfitters. 

FEATURES — A _ special type extra-heavy, 
semi-steel base and jaws. Deeply checked tool- 
steel flat jaw facings. 

SIZES AND CAPACITIES—'- to 6-in. pipe. 
MADE BY—Athol Machine & Foundry Co., 
621 §. Kolmar Ave., Chicago. 





Smootharc Electrodes 


NAME—Smootharc welding electrodes. 


FEATURES—A line of coated rods for d.c. 
welding, includes five different types with both 
high and low rates of fluidity for various 
types of work in welding in flat, vertical, or 
overhead positions and with ferrous and non- 
ferrous metals. Service tests show tensile 
strength of welds from 55,000 to 75,000 Ib. 
per sq. in. with various types of rods ranging 
from 3/32 in. to % in. 

MADE BY — Harnischfeger Corp., Milwau- 
kee, Wis. 





Air-Maze Filters 


NAME—Air-Maze air filter panels. 
PURPOSE—A permanent type air filter. 
FEATURES—Filter is built up of either 24 
or 16 layers of media, starting with 3 x 3 
mesh and %-in. or %4-in. separating layers 
and progressively downward to 16 x 16 mesh 
and !'g-in. separating layers. Can be cleaned 
by washing in a pan of light oil. 

SIZES AND CAPACITIES—Stock sizes are 
2 and 4 in. thick in 10 x 20, 20 x 20, and 
16 x 24 in. Other sizes made to order. 


MADE BY—Air-Maze Corp., 1812 Huron Rd., 
Cleveland, Ohio. 





Duct Insulation Corkboard 


NAME AND MODEL NUMBER — Arm- 
strong’s DI corkboard. 

PURPOSE—-A corkboard for installation on 
ducts to prevent condensation of moisture. 
FEATURES — Corkboard is not affected by 
moisture and has a thin mastic coating on one 
side which, it is claimed, strengthens the ma- 
terial and increases its flexibility and seals it 
against moisture penetration. It is said that 
reinforcement with wires or bands is not neces- 
sary in most cases. 

SIZES AND CAPACITIES — Available in 
14-in. thickness in 12 in. x 36 in. sheets. 
MADE BY—Armstrong Cork Products Co., 
Lancaster, Pa. 





Buffalo Evaporative Condensers 


NAME AND MODEL NUMBER—Type ECC 
evaporative condensers. 


PURPOSE — For removing heat from com- 
pressed refrigerant by means of evaporation 
of water. 

FEATURES—Copper tubes with copper fins, 
welded water tanks with casing and elimina- 
tors of copper bearing steel. Fan is of multi- 
blade type with ball bearings, removable sec- 
tion of the casing allows access to interior of 
unit. Arrangements of condensing coil provide 
for bleeding liquid as condensed. 

METHOD OF OPERATION—Hot refrigerant 
gases from compressor pass through fin type 
coil where the heat of the refrigerant is re- 
moved by water sprayed over the exterior of 
the coils. The evaporation of the water fur- 
nishes the cooling. 

SIZES AND CAPACITIES—Seven sizes for 
handling refrigerant from compressors with 
capacities ranging from 4% to 52 tons of 
refrigeration. 


MADE BY—Buffalo Forge Co., Buffalo, N.Y. 








American Radiator 
Hot Water Valves 


NAME—Tight-close radiator valves. 


PURPOSE — For installation on hot water 
radiators. 


FEATURES—Valves are made in both pack- 
less or packed types and do not contain a cir- 
culation hole. The packless valve is also sup- 
plied with an equalizer that can be adjusted 
after the system is in operation to balance 
the flow of water. 

MADE BY—American Radiator Co., 40 West 
4o St., New York. 





Electroaire Fanozone Units 


NAME—Electroaire Fanozone unit. 
PURPOSE — For purifying and _ removing 
odors from circulating air. 
FEATURES—Unit can be installed on any 
standard-mounted electric fan. 

METHOD OF OPERATION—Unit generates 
ozone and mixes it with the recirculated air 
drawn through it by the fan. 

MADE BY—Electroaire Corp., 1455 W. Con- 
gress St.. Chicago. 





Sound-Pruf Base 


NAME—Fabling Sound-Pruf base. 
PURPOSE — For electric motors, fans, and 
blowers. 

FEATURES—Base consists of floating plat- 
form suspended by resilient rubber balls set 
in recesses between parallel flanges. Number 
of balls can be adjusted to suit weight and 
conditions of load. 

MADE BY—W. D. Fabling Co., 2043 Sacra- 
mento St., Los Angeles, Cal. 








< 


York Flexible Charging 
Connection 


NAME—York flexible charging connection. 
PURPOSE—A flexible charging connection for 
use in charging Freon refrigerating or air con- 
ditioning systems. 

FEATURES—Charging connection is 4 ft. 
long and is made of seamless bronze bellows 
tubing with a reinforcing armor of heavy 
bronze wire braid. It is provided with %-in. 
S.A.E. flared nut connections at each end, with 
an adaptor fitting for connection to standard- 
size refrigerant cylinders. 

MADE BY—York Ice Machinery Corp., 
York, Pa. 





Enclosed Motor for 
Industrial Service 


NAME AND MODEL NUMBER—Type SK. 
fan cooled totally enclosed DC motor. 


PURPOSE — Designed for industrial service, 
such as automobile factories, foundries, cement 
plants, coal tipples, rock products plants, 
machine shops, and steel mills, where abrasive 
and metallic dust is present, and in chemical 
plants, dye houses, canneries, packing houses, 
and breweries, where splashing liquids and 
mild chemicals are encountered. 
FEATURES—Built so that all foreign mat- 
ter is excluded from the interior of the motor. 
Interior of this type of motor is also pro- 
tected against the entrance of splashing water 
such as occurs during the hosing of floors or 
walls. 

SIZES AND CAPACITIES—=s to 75 hp., 115, 
230 and 550 volts. 


MADE BY—Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. 





Goodrich Vibro-Insulators 


NAME—Goodrich Vibro-Insulators. 
PURPOSE — Vibration damping _rubber-to- 
metal mountings designed for bases of ma- 
chines and other mechanisms. 


FEATURES — Mountings are of the shear 
type, consisting of rubber bonded to two metal 
plates, one of which is fastened to the vibrat- 
ing member and the other to the support. 
SIZES AND CAPACITIES—Type 1, maxi- 
mum load of 800 lb. and a minimum fre- 
quency of 800 vibrations per minute. Type 2, 
maximum load of 200 Ib., minimum frequency 
of 1,200 vibrations per minute. Type ro, for 
loads from 50 to 3,000 lb., minimum fre- 
quency of 1.000 vibrations per minute. 
MADE BY—The B. F. Goodrich Co., Akron, 
Ohio. 
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Bristol Controllers 


NAME—Master Free-Vane controller. 


PURPOSE—For controlling temperature, time- 
temperature, flow, liquid level, pressure, time- 
pressure, and humidity, where a greatly re- 
duced sensitivity is required and the load 
conditions fluctuate over a wide range. 
FEATURES — A pneumatic type controller. 
Controls are equipped with a sensitivity ad- 
justment, an automatic reset, and accessory 
features, to minimize hunting; to make it 
possible to reach a new control setting with- 
out over-shooting and to make it possible to 
adjust the anticipatory effect to fit the process 
lag. The controller is offered primarily to 
take care of the more severe conditions found 
in processes, such as sudden load changes and 
overshooting. 


MADE BY—The Bristol Co., Waterbury, Conn. 





Fafnir Rubber Pillow Block 


NAME—Fafnir rubber pillow block. 


PURPOSE—Ball bear‘ng pillow block for use 
where a noiseless anti-friction unit is neces- 
sary for supporting light loads, such as fo 
tans used in household heaters of the forced 
type. 

FEATURES — A _ rubber block supports a 
standard steel radial ball bearing of the dou- 
ble-shielded type. The bearing is pressed into 
the housing, followed by a shielding plate, a 
rubber insulating washer and a thrust collar 
which clamps the bearing securely in place. 
The sealed bearing is pre-lubricated and the 
manufacturer claims that no further lubrica- 
tion is required. The pillow block is mounted 
on the shaft with a light press fit. 

SIZES AND CAPACITIES—For shaft sizes 
from 11/16 in. to 1 7/12 in. 

MADE BY—Tie Fafnir Bearing Co., New 
Britain, Conn. 





Kurtz Psychrometric Slide Rule 


NAME—Kurtz psychrometric slide rule. 


PURPOSE—lIntended to replace psychrometric 
charts and tables. 

FEATURES—Rule so arranged that if any 
two of four fundamental psychrometric fac- 
tors (dry bulb, wet bulb, or dewpoint tem- 
peratures and relative humidity) are known, 
other two may easily be determined by one 
or two settings of slide. In addition, values 
can be read directly from dry bulb tempera- 
ture for pounds of dry air per cubic foot of 
dry air and sensible heat in B.t.u, per pound 
of dry air; from the wet bulb temperature 
can be found total heat in B.t.u. per pound 
of dry air in a saturated mixture; from the 
dewpoint temperature can be read vapor pres- 
sure in inches of mercury, pounds of dry air 
per cubic foot of saturated air, grains of 
moisture per pound of dry air saturated with 
moisture, and grains of moisture per cubic 
foot of saturated air. Thus, complete informa- 
tion on any possible mixture of air and water 
vapor within the temperature range of the 
slide rule may be obtained. An additional 
feature is the group of tables and fundamental 
formulas, pertinent to air conditioning in gen- 
eral, printed on the back of the rule as a 
handy reference for the user. 


SIZE—Rule is 11 x 1% in. Finished in white 
enamel, black figures. Based on barometric 
pressure of 29.92 in. of mercury. . 
MADE BY—The Keuffel & Esser Co., 
Hoboken, N. J. 


Bakelite Window Ventilators 


NAME—Vent Axia Six. 


PURPOSE—A small ventilating fan for in- 
creasing the flow of air from a room through 
a window or circular hole. 
FEATURE—Entire case, rotor, and several 
other mechanical parts are molded in bakelite. 
Molded case is so designed that it acts as a 
duct to increase the flow of air. The two 
halves screw together on rubber washers with- 
out the use of any bolts or screws. 

SIZES AND CAPACITIES—Approximately 
200 c.f.m. 


MADE BY—tUtilities, Ltd., London, England. 





Boiler Scale Remover and 
Eliminator 


NAME—Elek-Trol-ik. 

PURPOSE—To remove boiler scale and elimi- 
nate corrosion. 

FEATURES—Manufacturer claims that the 
device will produce an electrolytic action with- 
in the boiler to produce corrosion that is said 
to destroy all boiler scale without damage to 
plates or tubes. 

SIZES AND CAPACITIES—For use in boil- 
ers up to 100 hp. 


MADE BY—Oneida Electric Mfg. Co., Green 
Bay, Wis. 





Speedway Flea-Power Motors 


NAME—Speedway worm drive _ back-geared 
flea-power motor. 

FEATURES—Available in a.c., d.c. and uni- 
versal models. Can be assembled with drive 
shaft to right, left, up or down. Has wide 
range of selected speeds on final shaft. 
SIZES AND CAPACITIES—Is 2% x 3 x 4 in. 
including reduction gears. Inputs from 4 to 15 
watts. 

MADE BY — Speedway Manufacturing Co., 
1834 South 52nd Ave., Cicero, Ill. 





American Radiator Vent Valves 


NAME—Variport Airid, Variport Vacuum and 
Arco Hurivent. 

PURPOSE—Variport Airid radiator valve is 
for installation on one-pipe steam systems; the 
Variport Vacuum is for installation on vacuum 
systems. Both of these valves have an ad- 
justable vent port for balancing the distribu- 
tion of steam throughout the system. Arco 
Hurivent is used for rapid venting of steam 
mains. 


MADE BY—American Radiator Co., 40 West 
4o St., New York. 





Capitol Oil-Burning Boiler 
NAME AND MODEL NUMBER—US-20 oil- 
burning boiler. 

PURPOSE—Oil-burning boilers for supplying 
steam or hot water. 

FEATURES—Special type of surface for in- 
creasing the absorption of heat from gases. 
Has a special burner compartment. 

SIZES AND CAPACITIES—Four sizes, rang- 
ing from 290 to 665 sq. ft. of steam heat 
surface. 

MADE BY—wUnited States Radiator Corp., 
44 Cadillac Sq., Detroit, Mich. 





Kurtz psychrometric slide rule. 


mene 
Eckenroth Wall Register 


NAME AND MODEL NUM 
combination air conditionin 
No. 600 Series. 
PURPOSE—A wall register for 
ing and cooling systems. 
FEATURES—Installed at the 
in a closed position for suppl 
to the room. When the registe 
out it can be used for cooling, as ; 
directs the cool air towards the ceiling, = 
SIZES AND CAPACITIES—t1o x 
14 X 12 in., size of face. 


MADE BY—Harry L. Eckenroth, 1935 F 
lin St., San Francisco, Calif. ees: 


BER—Eckenroth 
& wall register, 


use with heat. 


floor and useq 
ying warm air 
t face is pulled 


8 in. to 


American Radiator 
Hot Water Elbows 


NAME—American Radiator balancing elbows, 
PURPOSE—Elbows are for installation jn 
radiator return connections and make possible 
the adjustment of the flow of water to each 
radiator. 

FEATURES—Elbows contain an adjustable 
baffle which can be set after the system is in 
operation, without draining the pipes. Can be 
used on either gravity or forced circulation 
jobs. 

SIZES AND CAPACITIES—In % in., ¥ in, 
and 3 in. sizes. 

MADE BY—American Radiator Co., 40 West 
go St., New York. 





Kewanee Air Conditioner 


NAME AND MODEL NUMBER—Kewanee 
RK air conditioner. 

PURPOSE—For installation with either hot 
water or steam boiler. To supply warm, hu- 
midified, filtered air during the winter and 
filtered and circulated air during the summer, 
FEATURES—A viscous throwaway type air 
filter. Heating coil of copper tubes with 
aluminum fins. Thermostatic control, self- 
cleaning spray nozzle and blower fan with 
acoustically-lined venturi discharge. 

SIZES AND CAPACITIES—Three sizes from 
400 to 700 sq. ft. of equivalent radiation with 
fan capacity from 1,100 to 2,000 c.f.m. 
MADE BY—Kewance Boiler Corp., Kewanee, 
Til, 





Modine Unit Cooler 


NAME—Cold water type unit cooler. 


PURPOSE—For removing heat and moisture 
from a room during the summer and for add- 
ing heat during the winter. 
FEATURES — Unit is for suspension from 
piping and is equipped with a motor and fan 
which draws the room air through it. Can be 
turned in any direction without changing ex. 
isting pipe connections. Any non-corrosive 
liquid can be used as a cooling medium— 
water, alcohol, or glycerine. During the wintel 
low-pressure steam or hot water can be used 
MADE BY—Modine Manufacturing Co., Ra 
cine, Wis. 





Bristol Controller 


NAME AND MODEL NUMBER—Model 9 
controller. 

PURPOSE—Automatic pressure and temperé 
ture controller. 

FEATURES—Equipped with a wide rans 
sensitivity adjuster. Can be changed fro' 
direct to reverse acting, or vice versa, by t 
user without additional parts. Case is mol 
ture-, fume-, and dust-proof. 

MADE BY—The Bristol Co., Waterbur 
Conn. 
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MODERNIZE AND ECONOMIZE WITH 


DETROIT... STOKERS 
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@ Before Detroit Stokers were installed, the fuel 


cost at the Cherry School Board of Education, 
Fu el Co st Re d uce d 5 3 Zo Toledo, Ohio, was $1.40 per 1000 cu. ft. of space 
at the Cherry School heated. After Detroit Stokers were installed with the 


original boilers, the fuel cost was only $0.649 per 
1000 cu. ft. of space heated or a reduction of 53 
percent. 


Of perhaps even greater importance was the sav- 
ing of many thousands of dollars in the investment 
in a boiler plant at the new Feilbach School by the 
installation of these Detroit Stokers at the Cherry 
School. The new Feilbach School was built adja- 
cent to the Cherry School and requires about 82 
percent as much steam as the Cherry School. The 
Detroit Stokers increased the capacity of the Cherry 
School boilers sufficiently to take care of the addi- 
tional heating load of the Feilbach School. 


: : ; es The simple, accessible, sturdy design and quality 
by these Detroit LoStokers construction of Detroit Stokers continually brings 


| fe economies such as these. Completely built in our 





own works. All interior parts are made of a special 
alloy high heat resisting iron. The heavy drive con- 
sists of machine cut worms and gears mounted in 
Timken bearings, runs in oil and requires little 
power for operation. 

Detroit LoStokers are built in many sizes. We have 
just the size to fit your furnace and provide suffi- 
cient grate area to efficiently handle your heavy 
load, yet operate economically with light loads. 


There is a Detroit Stoker for every kind of service. 
Write for Bulletin 373. 


DETROIT STOKER COMPANY 


Sales and Engineering Offices: 
Fifth Floor, General Motors Bldg., Detroit, Mich. 


Cherry School Samuel R. Lewis, Cons. Eng. Works at Monroe, Mich. . . . District Offices in Principal Cities 
Toledo, Onio Chicago, III. BUILT IN CANADA AT LONDON, ONTARIO 
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Degree-Days for June, 1936 


and Totals for Season of 1935-36 for 63 Cities 


Concluding HEATING & VENTILATING’s eighth year of publishing degree-day 
data for various large cities in the United States. 


“ere — —. —. —- a Burlington, 
Degree-days for June, 1936 ............ 6 — 11 — 41 62 84 
Deg.-days, season 1935-36, Sept. to June. 6540 3279 4741 2926 6142 7350 8003 
Deg.-days, season 1934-35, Sept. to June. 6679 2764 4373 2305 6420 6957 8151 
Deg.-days, Sept. to June incl., Normal.. 6889 2890 4533 2352 6045 6822 7620 
i inci i, leveland, 7 : 
— |e lS Ul” lel Cee 
Degree-days for June, 1936 ............ 101 89 1 54 7 51 27 
Deg.-days, season 1935-36, Sept. to June. 7480 6967 5600 6458 5991 5772 7297 
Deg.-days, season 1934-35, Sept. to Junc. 7021 6208 4719 5861 5150 5 6205 
Deg.-days, Sept. to June incl., Normal.. 7462 6290 4703 6155 5323 5874 6334 
Detroit, Dodge City, Duluth, EI Paso, Erie, Evansville, Fort Wayne 
Mich. Kan. Minn. Tex. Pa. Ind. Ind. 
Degree-days for June, 1936 ............ 59 11 241 — 43 4 19 
Deg.-days, season 1935-36, Sept. to June. 7072 5279 10556 2338 6718 4944 6811 
Deg.-days, season 1934-35, Sept. to June. 6603 4420 9548 2147 6275 3913 6040 
Deg.-days, Sept. to June incl., Normal.. 6490 5034 9480 2428 5866 4164 5934 
Grand Rapids, Harrisburg, Hartford, Indianapolis, Kansas City, La Crosse, Lincoln, 
Mich. Pa. Conn. Ind. Mo. Wis. Neb. 
Degree-days for June, 1936 ............ 38 9 14 11 3 43 19 
Deg.-days, season 1935-36, Sept. to June. 7074 5661 6033 6117 5622 8191 6816 
Deg.-days, season 1934-35, Sept. to June. 6544 5327 6132 5166 4644 7331 5620 
Deg.-days, Sept. to June incl., Normal.. 6535 5375 6036 5298 4852 7322 5999 
Little Rock, Los Angeles, Louisville, Madison, Memphis, Milwaukee, Minneapolis, 
Ark. Calif. Ky. Wis. Tenn. is. Minn. 
Degree-days for June, 1936 ............ - = 10 11 61 — 135 59 
Deg.-days, season 1935-36, Sept. to June. 3510 1150 4996 8073 3654 7634 9020 
Deg.-days, season 1934-35, Sept. to June. 2727 1287 4061 7292 2740 6997 7725 
Deg.-days, Sept. to June incl., Normal.. 2811 1504 4180 7395 2950 7245 7850 
Nashville, New Haven, New Orleans, New York, Norfolk, Oklahoma Omaha, 
Tenn. Conn. La. N. Y. Va. City, Okla. Neb. 
Degree-days for June, 1936 ............ — 20 _— 10 2 — 17 
Deg.-days, season 1935-36, Sept. to June. 4108 5883 1401 5373 3652 3931 7237 
Deg.-days, season 1934-35, Sept. to June. 3179 5847 948 5293 3286 3132 5743 
Deg.-days, Sept. to June incl., Normal.. 3578 5895 1024 5347 3349 3613 6131 
Peoria, Philadelphia, Pittsburgh, Portland, Portland, Providence, Reading, 
Il. Pa. Pa. Me. Oreg. R. I. Pa. 
Degree-days for June, 1936 ............ 11 7 14 74 51 30 13 
Deg.-days, season 1935-36, Sept. to June. 6723 4997 5735 7042 4435 6004 5484 
Deg.-days, season 1934-35, Sept. to June. 5776 4759 5044 7308 4084 6108 5254 
Deg.-days, Sept. to June incl., Normal.. 6109 4855 5235 7012 4469 6014 5389 
Richmond, Rochester, St. Louis, Salt Lake San Francisco. Scranton, Seattle, 
Va. N.Y. oO. City, Utah Calif. Pa. Wash. 
Degree-days for June, 1936 ............ 10 44 4 55 104 31 71 
Deg.-days, season 1935-36, Sept. to June. 4248 6975 5340 5498 2318 6397 4506 
Deg.-days, season 1934-35, Sept. to June. 3924 6679 4303 5304 2465 6238 4341 
Deg.-days, Sept. to June incl., Normal. . 3725 6732 4585 5555 2876 6129 4883 
S~okane, Syracuse, Toledo, Trenton, Utica, Washington, Wichita, 
Wash. N. Y. Ohio N. J. x a D.C. Kan. 
Degree-days for June, 1936 ............ 78 37 43 13 — 13 1 
Deg.-days, season 1935-36, Sept. to June. 6505 6888 6831 5505 7006 4753 5040 
Deg.-days, season 1934-35, Sept. to-June. 5998 6723 6190 5332 7071 4430 4185 
Deg.-days, Sept. to June incl., Normal.. 6355 6893 6103 4933 6796 4626 4673 





To obtain unit fuel consumption figures for any city shown above, multiply the number of degree-days by the following factors: for coal, 0.008 
for oil, 0.00069; for gas, 0.096. Figures obtained will show coal consumption in pounds per square foot of radiator surface; oil consumptio 
in gallons per square foot; gas consumption in cubic feet per square foot—all for the period covered by the number of degree-days. The figuré 
assume the use of steam radiators emitting 240 B.t.u. per sq. ft. per hr., a system operation at 100% efficiency, and radiators calculated fe 
maintaining 70° in zero weather. Heating values assumed for the fuels are 12,000 B.t.u. per Ib. for coal; 140,000 B.t.u. per gal. for oil, an 
1,000 B.t.u. per cu. ft. for gas. To correct for other heating values, efficiency and design conditions, follow the method explained in_th 
“HEATING & VENTILATING Degree-day Handbook” or on H. & V.’s Reference Data Sheet Nos. 67 and 68. Degree-days as given abov 
for a “normal” month or season are based on averages for a long period of years, ending about 1922. Averages covering different periods w 
disagree with the above figures slightly. 





—— 
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WYCKOFF celebrates its 81st Anniversary and introduces a 
NEW EVERLASTING Underground Redwood Steam Pipe Casing 


Specified by Architects and Engineers, 
Installed by Leading Contractors 





Made of California Red- 
wood staves (no knots or sap) 
wound with heavy galvanized 
wire, covered with a tough, 











practically indestructible coat- 
ing of Montezuma Asphalt. 
Redwood is impervious to 
water, insects, worms and rot, 
gives decades of economical 
service under the most try- 
ing conditions. 


Non-conductors, Wyckoff cas- 
ings are the perfect insula- 
tion for underground steam 
or hot water lines; the per- 
fect frost-proofing for ex- 
posed pipes. They cannot 
shrink, swell or warp, and 
will “stay put” for years. 
Made in 2”, 3” or 4” thick 
shells with tenon and socket 
joints in lengths up to 12 feet. 


Immediate shipment from 








UNLINED REDWOOD CASING 
SHOWING SOCKET END 
tra Heavy Shell Unlined Underground Call- 
a All Clear Heart Stock Redwood Casing. 


REDWOOD IS THE GREATEST HEAT-RESISTING WOOD KNOWN 
A. WYCKOFF & SON CO., 5 Home St., Elmira, N.Y. 0 472, tos.’ Sizes 11” and up. 


TIN LINED REDWOOD CASING 
SHOWING TENON END 
Extra Heavy Shell Tin Lined Underground Casing 
for Steam Pressures over 
Heart Stock California Redwood. 


stock. Write for details and 
prices of this’ highest type 
casing, advising kinds and 
sizes of metal pipes to be 
covered. 


5 ibs. made of All Clear 


(We also manufacture all clear Red- 
wood Pipe for water supply lines, chem- 
ical lines, fume stacks, etc., in pressures 


Lengths to 12 ft.) 
















METAPHRAM 
Type C2 


for low pressure or 
vacuum systems - 
oil or coal fired. 
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METAPHRAM Gradual Control 
covers the entire range of domestic 
hot water and low pressure boilers and 
tank heaters, either gas, oil or coal fired. 
Full stock carried in New York, 210 E. 45th St. 
Descriptive Bulletins on Request 


NATIONAL REGULATOR CO. 


2309 KNOX AVENUE 


CHICAGO 
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Offer the fdeal type of heat for 
factories, warehouses, etc., as 
well as lower heating costs. From 
the complete catalog line of 
Young units you can select a 
unit to meet your exacting re- 
quirements. 


Suspension type units are avail- 
able in 24 Models with capacities 
from 18,000 B.t.u. to 658,000 B.t.u. 
per hour. There are ten floor 
Models varying from 120,000 to 
800,000 B.t.u. capacities. 


YOUNG RADIATOR COMPANY + cond 
RACINE . WISCONSIN d 









OFFICES IN ALL PRINCIPAL CITIES 
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THE WEATHER FOR JUNE, 1936 


Plotted from records compiled for HEatinc & VENTILATING by the U. S. Weather Bureau. Heavy curves (T), dry bulb temperatures 
dotted lines (H), per cent relative humidity from readings at 8 a.m., noon, and 8 p.m. Light lines (W), wind velocity in m.p.h. Arro 
prevailing wind directions, north being arrow pointing up, etc.; S—clear; PC—partly cloudy; C—cloudy; R—rain: § 
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in deg, F 


. ° ’ 
WS indicate 
n—snow, 


St. Louis 


Mean temp. for month, 77.2F: 
aver. wind velocity, 11.0 mph. 
prevailing direction of wind, NE. 


Chicago 


Mean temp. for month, 64.6F: 
aver. wind velocity, 9.8 m.p.h.: 
prevailing direction of wind, NE. 


Pittsburgh 


Mean temp. for month, 69.4F: 
aver. wind velocity, 9.6 m.p.h.; 
prevailing direction of w:nd, NW. 


New York 


Mean temp. for month, 68.6F; 
aver. wind velocity, 12.6 m.p.h.; 
prevailing direction of wind, N. 


Boston 


Mean temp. for month, 66.2F; 
aver. wind velocity, 10.0 m.p.h.: 
prevailing direction of wind, SW. 
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RECORDING 
THERMOMETER 


MODEL SOO 


31% 


LIST PRICE 





Sep 





Wherever the 


frequent checking of tem- 
peratures is an_ essential 
function of production 
or machine operation 
MOTOCO Industrial In- 
struments have found a 
ready acceptance. 


In Power and Chemical 
plants of every size, they are 
safeguarding valuable equip- 
| ment; in the preparation 


DIAL 


ideal INDICATING 
é preserving Of food stults THERMOMETER 
they protect the product menial aa 
' from spoilage; in steam laun- on 
: dries they save time, soap $90 
steam and clothes—and so LIST PRICE 


on through many other 
lines. 


| The initial cost of installing 

; MOTOCO Instruments. on 

: your equipment is slight when 
compared with the saving which you can effect in 
more satisfactory and efficient operation. 





Advise us your temperature indicating 
and recording problems, we shall be glad 


to quote you on your requirements. 





THE ELECTRIC 


AUTO-LITE COMPANY 


MOTO METER GAUGE & EQUIPMENT DIV. 


CHRYSLER BUILDING - NEW YORK CITY, N. Y. 
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A major contribution to automatic con- 
trol of heating, ventilation and air 
conditioning —a development represent- 


ing years of engineering research and 


design refinement. 


A development already in service in 
outstanding structures—but withheld 
from the general public until now, for 
conclusive proof of outstanding merit on 
the job. A development which comprises 
not one but three distinct types of com- 
plete control systems, permitting through 
their wide range of possible variations in 
arransement, and combination, the ideal 
solution to almost every modern auto- 


matic control need. 


Look for this first public statement about 
a development so important it will be 
“Front Page News” to every Architect 
and Engineer for months to come. 








FULTON SYLPHON (0. 


KNOXVILLE. TENN.,U.S.A. 
Sales Representatives in Principal Cities 
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MILVACO 


MILWAUKEE VALVE COMPANY 





A COMPLETE LINE OF 


HEATING SPECIALTIES 


AND 


Series No. 26-B 


The same high operating efh- 
ciency and utter dependability 
which identify MILVACO 
Heating Specialties characterize 


MILVACO Modernization Units. 
Wherever MILVACO Modern- 


ization Units have been installed 
heating costs have been sharply 
reduced. 


The MILVACO line of Modern- 
ization Units includes Radiator 
Valve Bonnet Replacements and 
Thermostatic Trap Adaptors to 
fit practically all well-known 
heating specialties now in service. 


Send for complete information. 





MILVACO Vapor and 
Vacuum Heating Spe- 
cialties are being used 
extensively by many 
leading Heating Con- 
tractors because of 
their longer, more de- 
pendable service.... 
And recognized job- 
bers, all over the 
United States, recom- 
mend and sell MIL- 
VACO Heating Spe- 
cialties because of the 
ready acceptance af- 
forded these products 
by those who demand 
the utmost in higher 
operating efficiency 
at a minimum of cost. 


MILWAUKEE VALVE COMPANY 


MILWAUKEE 


Manufacturers of 


WISCONSIN 


“Approved” MILVACO Heating Specialties and 
“Approved” Bronze Valves 
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OCTOBER 26-30, 1936. EIGHTEENTH ANNUAL CONVENTION op 
AMERICAN GAS ASSOCIATION, Atlantic City, N. J ‘ 


NOVEMBER 30-DECEMBER 4, 1936. Firry-Tuirp ANNUAL 
MEETING OF THE AMERICAN SOCIETY OF MECHANICAL Enai- 
NEERS, Engineering Societies Bldg., New York. 


NOVEMBER 30-DECEMBER 5, 1936. 12TH Nationa Ry. 
POSITION OF POWER AND MECHANICAL ENGINEERING, Grand 
Central Palace, New York, 


DECEMBER 15-17, 1936. WINTER MEETING OF THE Nationar 
WarkM AIR HEATING AND AIR CONDITIONING ASSOCIATION, 
Stevens Hotel, Chicago, Ill. 


WITH THE MANUFACTURERS 





American District Steam Co., North Tonawanda, N. Y,, 
has appointed Crane Co., with offices in Indianapolis, South 
Bend, Muncie, Terre Haute, Evansville, and East Chicago, 
Ind., as representative in Indiana. 


Century Engineering Corp., Cedar Rapids, Iowa, and 
Penn Electric Switch Co., Des Moines, Iowa, recently con- 
cluded a series of sales and service meetings held in At- 
lantic seaboard oil burner markets in cooperation with 
Century burner distributors. Meetings were held at Lewis. 
ton, Me.; Bellows Falls, Vt.; Worcester, Mass.; Hartford, 
Conn.; Troy, N. Y.; Wilmington, Del. E. E. Scott and Louis 
Giannetino, Jr., Century representatives, participated in the 
staging of these meetings. Penn representatives at the 
meetings were Ben L. Boalt, vice-president in charge ot 
heating control sales; A. L. Rubel, manager, Boston office: 
R. V. Clark, manager, New York office; D. A. Coon, sale; 
engineer, New York office, and Dean Swift, sales engineer 
Des Moines office. 


Coppus Engineering Corp-, Worcester, Mass., has ap 
pointed C. W. Cotton Co., National Bank of Tulsa Bldg 
Tulsa, Okla., as agent for its complete line in Oklahom: 
and the Texas Panhandle. C. W. Cotton Co. was recentl 
organized with C. W. Cotton, former district manager o 
Wailes Dove-Hermiston, as president, and O. G. House! 
formerly with Continental Supply Co., as vice-presiden 
and treasurer. 


The Emerson Electric Mfg. Co., St. Louis, Mo., has elec 
ed Lester F. Blough vice-president in charge of motor sale 
and Oscar C. Schmitt vice-president in charge of fan sale 
and advertising. Milton C. Miller has resigned as vic 
president. This company has leased approximately 43,0( 
sq. ft. of floor space for warehouse purposes in a two-stor 
building at Chouteau and Theresa Aves., St. Louis, co 
veniently located on a railway siding. The general offic 
of the company are also being moved to large quarters : 
19th and Washington Aves., where 34,000 sq. ft. of flo 
space have been leased. Present office space at 2012 Was 
ington Ave. will be absorbed by the manufacturing depa! 
ment. 


Fairbanks, Morse & Co., Chicago, IIl., has appointed tl 
Royal Coal Co., Salt Lake City, Utah, as a distributor f 
its Ortho-Clime air conditioning equipment in the Rocl 
Mountain region. Royal Coal maintains an appliance di 
sion in connection with its retail sale of coal. L. E. Adar 
is vice-president of the company. 


Gar Wood Industries, Inc., Detroit, Mich., has appoint 
Norman Saylor sales manager of its air conditioning di 
sion. Mr. Saylor for the past 16 years was president a 
sales manager of Saylor-Beall Mfg. Co. Daniel M. Kagay W 
appointed manager of dealer sales of this division. I 
Kagay was formerly with American Radiator Co. in 
territorial sales division. 
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General Electric Co-, Bloomfield, N. J., has established] 
a product division of the company’s air conditioning de- 
artment with Samuel Martin, Jr., in charge. The division 
will handle installation and servicing. 

General Refractories Co., Philadelphia, Pa., has moved 
its general offices into new quarters in the Real Estate 
Trust Bldg. at Broad and Chestnut Sts. 

Ww. W. Grainger Inc., Chicago, Ill., has been appointed 
distributor of Safecote Wire and will carry complete stocks 
in its 12 warehouses throughout the country. 

J. G. Gregory & Co., Chicago, Ill., distributor of heating 
equipment, announces the appointment of Jack Fries to 
handle sales promotion and engineering among engineers 
and architects. 

Inland Steel Co., Chicago, IIl., has purchased Milcor Steel 
Co. as a completely owned subsidiary, as of July 1. All of 
the outstanding stock of Milcor was purchased by Inland 
for 59,000 shares of its capital stock. No changes are to 
be made in the management or operation of Milcor. Milcor 
Steel Co., manufacturer of sheet metal building products, 
has manufacturing plants at Milwaukee and Canton, and 
warehouses at Chicago, Kansas City, and La Crosse. 

Kennedy Valve Manufacturing Co., Elmira, N. Y., has 
appointed Leonard E. Shaffer Pacific Coast manager. He 
will have charge of the San Francisco branch at 448-450 
Tenth Street, where a warehouse is also maintained. He 
will also continue his Los Angeles office at 1340 Sixth St. 
where he has been the company’s Southern California 
representative for many years. 

Jas. P. Marsh Corp., Chicago, has transferred Tom Ken- 
ney to its New York office. He will continue to direct 
national sales activities for the company’s heating systems. 
In addition he will build a sales organization in the metro- 
politan area for the Marsh Tritrol Co. 

Mueller Brass Co., Port Huron, Mich., has elected F. L. 
Riggin president, succeeding Oscar B. Mueller, resigned. 
Mr. Riggin, formerly executive vice- 
president, was associated with Mr. 
Mueller since the establishment of 
the company in 1917. He started 
with the original Mueller Co. in Deca- 
tur, Ill., 32 years ago and in 1912 
came to Sarnia with O. B. Mueller 
and established the Sarnia branch of 
the Mueller Decatur factory. In 1917 
he came to Port Huron when the 
present company was established. 


National Radiator Corp., Johnstown, Pa., has elected 
William E. Austin, formerly man- 
ager of its Richmond branch, a vice- 
president and southern sales man- 
ager. Mr. Austin has been associated 
with the company since 1914. He will 
supervise all sales in sections of 
Virginia, North and South Carolina, 
Georgia, Florida, Tennessee, Ala- 
bama, Mississippi, and Louisiana, re- 
taining his headquarters at 3032 
Norfolk St., Richmond, Va. 


National Radiator Corp., Johnstown, Pa., and Nu-Way 
Corp., Rock Island, Ill., and Cleveland Steel Products Corp., 
Cleveland, Ohio, makers respectively of Nu-Way and Torid- 
heet oil burners, have completed negotiations whereby 
completely engineered oil-burning heating units will be 
manufactured cooperatively. 

Special boilers in each case will be designed and pro- 
duced by National, while the assembled units will be 
marketed through Nu-Way and _ Toridheet. National- 
Williams Oil-O-Matic units, featuring boilers designed by 
National for use exclusively with Oil-O-Matic burners, 
will continue to be distributed as heretofore by both the 
National and Williams, except that sales for the former 
will be handled through the facilities of National Air Con- 
ditioning, Inc., its subsidiary at 101 Park Ave., New York. 


(Concluded on page 74) 
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U-200-35 model is designed 
for heating large areas, such 
as assembly halls, dance 
halls, factories, warehouses, 
airplane hangars, garages, 
etc. It has an hourly input of 
200,000 B.T.U. 





U-125-35 model may be used 
in stores, large offices, or 
industrial shops, garages, 
restaurants, offices, service 
stations, etc. It has an hourly 
T.U. input of 125,000. 
Also available in 100,000 
B.T.U. input, with belt 
driven slow speed fan. 











Each JANITROL unit heater 
is a self-contained heating 
unit. No central heating 
plant is needed, no separate 
radiators with pipes, traps 
or valves, no costly installa- 
tion or maintenance. Add 
to these economies of gas- 
fired unit heaters, the extra 
savings effected by the new, 
improved SC design — and 
you have the highest heating 
efficiency obtainable. 


JANITROL UNIT HEAT- 
ERS have corrosion and 
temperature resisting heat- 
ing elements, for long life— 
streamlined heating tubes to 
give maximum heatand min- 
imum air resistance — sim- 
plified atmospheric burners 
—built-in draft divertors. 


Investigate Janitrol. Write the 


SURFACE COMBUSTION 
CORPORATION, TOLEDO 


ITROL 
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The first cost is the least important in the 
purchase of anything. It is the final cost that 
counts. In the long run Sarco Radiator Traps 
are the cheapest because they last longer. 

The part that wears out first in most traps 
is the bellows which operates the valve. For 
constantly opening and closing a bellows of 
annular design eventually breaks the metal, 
as the movement is confined to only a few 
points. 

To overcome this weakness, the Sarco 
bellows is made of seamless helically corru- 
gated bronze tubing, which operates like a 
spring. The spiral movement is so slight that 
it is scarcely noticeable at any turn of the 
tubing. Consequently a perfectly even distri- 
bution of the metal is obtained and there is 
less stress, resulting in much longer life. 

Another thing that adds to the life of Sarco 
Radiator Traps is the heavy brass body which 
eliminates danger of damage when installing. 

About the only other part subject to much 
wear is the seat, but that can be easily re- 
newed for a few cents. 

Our Catalogue P-45 gives many other im- 
portant advantages. Write for a copy. 


SARCO CO., INC. 


183 Madison Ave., New York,N. Y. 


Branches in Principal Cities 


Sarco Canada Limited, 
Federal Building, Toronto, Ont., Canada 


SARC 
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N. O. Nelson Co., St. Louis, Mo., announces 
ment of Leo J. Bachle, formerly 
manager of its Salt Lake City office, 
as president and treasurer of the 
company, succeeding the late J. C. 
McEwen. Mr. Bachle has been asso- 
ciated with Nelson for 26 years. 
N. O. Nelson Co. was formed 18 
months ago as a sales subsidiary of 
N. O. Nelson Mfg. Co. 


the appoint. 





Penn Electric Switch Co., Des Moines, Iowa, has moved 
its export office from 15 Laight St., New York, to larger 
quarters at 100 Varick St. A. R. Rocke is export manager 


H. W. Porter & Co-, Newark, N. J., has appointed the 
following distributors: Canadian Johns-Manville Co., Ltd. 
Montreal, Canada; Canadian Johns-Manville Co., Ltd., 
Toronto, Canada; Johns-Manville Sales Corp., White Plains, 
N. Y.; Smith-Murray Corp., Rochester, N. Y.; P. S. Thorsen 
Co. of Mass., South Boston, Mass. 


Republic Steel Corp., Cleveland, Ohio, has appointed 
Frank C. Miller manager of sales of the tin plate division. 
Mr. Miller, formerly connected with the Detroit sales Office, 
succeeds George E. Totten, recently resigned. P. H. Hub- 
bard and J. B. DeWolf have been named assistant mana- 
gers. W. H. Ungashick has been appointed field man, and 
J. T. McBride, chief clerk of the division. Taylor-Parker 
Co., Inc., Water St. and Commercial Place, Norfolk, Va., 
has been named distributor of the company’s tubular prod- 
ucts, and Chas. Millar & Son Co., Utica, N. Y., distributor 
of Enduro stainless steel. 


The Sheffler-Gross Co., sales engineers, Drexel Bldg, 
Philadelphia, Pa., has elected Thomas J. Kenny vice-presi- 
dent and director. He has been associated with the com- 
pany since 1923. 


C. J. Tagliabue Mfg. Co., Brooklyn, N. Y., has promoted 
A. F. Rucks to general manager. Mr. Rucks has been 
associated with Tagliabue for over 23 years. W. C. Bennett 
has been appointed general sales manager in charge of 
eastern territories and E. D. Wacker as general sales 
manager in charge of western territories. 


Watts Regulator Co., Lawrence, Mass., has appointed 
W. A. Murphy field representative. Mr. Murphy has been 
associated with the heating industry for the past 25 years 
and is well known to the trade throughout the country. 





NEW CATALOGS 


The Allen Mfg. Co., Hartford, Conn. An attractive bulletin 
on the Allen hollow screws. The bulletin is standard-size, 
contains 24 pages, and has a heavy paper cover. Includes 
specifications and list prices of many of the products of the 
company. 





American Radiator Co., 40 West 40 St., New York. A 
four-page, standard-size booklet, No. 8271, describing and 
giving ratings and data on the Ideal Arco round boiler. 


Buffalo Forge Co., Buffalo, N. Y. Bulletin 3025. A four- 
page, standard-size folder giving data on Buffalo type ECC 
evaporative condensers. Includes specifications, ratings, and 
dimensions of evaporative condensers. 


Carbondale Machine Corp., Harrison, N. J., has published 
two bulletins, one describing its Freon or methyl chloride 
refrigerating units and the other illustrating some of its 
air conditioning installations. The refrigeration bulletin, 
No. 1105A, has four pages and illustrates Carbondale’s line 
of condensing units. The air conditioning bulletin, No. 1119, 
has 20 pages and contains a large number of pictures of 
Carbondale installations. 
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+ Engineering Corp., Newark, N. J. A 12-page, 
‘size bulletin describing its line of Kroy type unit 


carrie 


dard , 4 Ritege ‘ 
nse Illustrates and describes unit, its application, di- 


ensions, ratings, and specifications. 


m 

Curtis Refrigerating Machine Co., St. Louis, Mo. Four- 
page, standard-size pamphlet illustrating the Curtis line of 
units for condensing. A capacity data sheet for its water- 
cooled condensing units is included. 


Dustlix Systems, Inc., Milwaukee, Wis. A 5% in. x 9 in., 
12-page bulletin on dustproofing. The book describes the 
need for this development and the application of the Dustlix 
method of dustproofing coal. 

The Emerson Electric Mfg. Co., St. Louis, Mo. Two 
standard-size, loose-leaf catalogs, one describing its line of 
ceiling fans and the other describing its air circulators. The 
16-page ceiling fan catalog illustrates and describes all of 
the types regularly stocked for prompt shipment. Detailed 
information regarding unit glassware and ceiling type light- 
ing fixtures as well as wiring diagrams for installations are 
included. The air circulator catalog has eight pages illus- 
trating all types of air circulators and different types of 
mounting. Also contains diagrams and helpful installation 
suggestions, 

Frick Co.. Waynesboro, Pa., announces the publication of 
a catalog on ammonia valves and fittings. The catalog has 
an attractive red cover, is of standard size, and contains 
36 pages. The catalog differs from previous ones in that 
the price of each piece is given both separately and com- 
plete with companion flanges, bolts, and gaskets. The last 
six pages contain tables of the properties of methyl chlor- 
ide, Freon, ammonia, carbon dioxide, steam, and solutions 
of sodium chloride. 


Julien P. Friez & Sons, Inc., Div. of Bendix Aviation 
Corp., Baltimore, Md., have published a data sheet on re- 
sults of tests which they have conducted on various types 
of psychrometers and instruments for measuring relative 
humidity. The data sheet shows the errors in the readings 
obtained by the various instruments. 


E. F. Houghton & Co., 240 W. Somerset St., Philadelphia, 
Pa. A standard-size, 32-page magazine entitled “Research 
Illustrated.” Presents the findings on power transmission 
and packing problems. Includes a number of interesting 
articles such as The Relation of Motor Torque to Belt 
Stress and The Effect of Pulsating Loads on Belts. 


Janette Manufacturing Co., 556 W. Monroe St., Chicago, 
has published a standard-size, four-page bulletin, No. 19-25. 
Gives an explanation of the operation of the Janette Hy- 
drolator. It sketches typical installations and sizes and 
capacities. 

The Korfund Co., 48-15 Thirty-Second Place, Long Island 
City, N. Y. A four-page, standard-size bulletin, 53-C, en- 
titled “Vibration Isolation by Means of Steel Springs.” 
Describes the application of steel springs for eliminating 
vibrations. Gives a number of typical installations and a 
table of sizes and capacities of the Korfund Vibro-Damper. 


Leeds & Northrup Co., 4934 Stenton Ave., Philadelphia, 
Pa. A 52-page, standard-size catalog, No. N-33A. Describes 
complete line of Micromax Thermocouple Pyrometers. Ex- 
plains the pyrometer method of measuring. 


The Lincoln Electric Co., Cleveland, Ohio. A standard- 
size, 12-page bulletin on shielded are welding of piping. 
This bulletin contains a large number of photographs of 
welded piping as well as a short article on erecting piping 
by are welding. 

The Lincoln Electric Co., Cleveland, Ohio. A new engi- 
neering drafting chart which presents, in concise form, 
data necessary for producing are welded designs. Includes 
cata on weld symbols for working drawings; illustrations 
of 16 types of joints for arc welding, and tables of proper- 
ties of base metals, electrode metals for hard facing, and 
safe allowable loads for fillet welds in shear. Chart is 24 
in. wide and 35% in. high. 


(Concluded on page 76) 
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—yet the most MODERN 
Underground Steam 


CONDUIT 


IC-WIL Underground Conduit Systems for steam 

pipes were first put on the market in 1910, and 
were the pioneer systems. Even 26 years ago, when 
comparatively little was known of the modern scien- 
tific technique of insulation and sub-soil steam con- 
veyance, Ric-wiL was a meritorious product. Since 
that date numerous basic advances in design, as well 
as refinements of detail, have consistently kept 
Ric-wiL not only abreast but ahead of competition. 
It is recognized today as THE Standard for measur- 
ing underground steam conduit efficiency. 


Correctly engineered and drained, Ric-wiL keeps 
steam lines tight, dry, and over 90% efficient. A wide 
variety of designs and materials to meet all possible 
conditions. Obtainable with various insulation, in- 
cluding the famous Ric-wiL Watertight Asbestos 
Dry-paC. Ric-wil service is complete from coast 
to coast—installation, engineering, field supervision. 
Write for complete catalog. 











UNDERDRAINAGE IS VITAL! 


According to ASHVE Research Bureau, heat loss from 
conduit in wet soil is over four times that in dry soil. 
Ric-wiL External Underdrain keeps the soil DRY. 

a cas 


The RIC-WIL Co., Union Trust Bldg., Cleveland, Ohio 
New York 





San Francisco Chicago 


Agents in principal cities 


R REGISTERED IN U. S: PATENT OrFice 
| ae = | a 


CONDUIT SYSTEMS FOR 
UNDERGROUND STEAM PIPES 
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a single track. 





The railroad man’s watch must be reliable 
because human lives depend upon the 
exactness of its time-keeping qualities. 
A variation of a few minutes might cause two 
great trains to come hurtling together upon 


ACCURACY For the protection of human 
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health and assurance of 
comfort the same qualities 
of precision are built into 


"MASTER 
HEAT REGULATOR 


For over twenty years these devices 
have been manufactured by skilled 
mechanics with the care which as- 
sures perfection. Type B-22—two 
position—is ideal for the small 
home. It is thoroughly reliable, 
noiseless, accurate and responsive 
to temperature changes of 1 degree. 
It will outlast the heating plant. 
Listed as standard by Underwriters 
Laboratories. 


TYPE B-22 


Dealers, contractors only 

and architects are 

invited to write for $4 3.50 
full information. to dealers 


Made by the Manufacturers of the famous 
Type B-144, the Original Gradual Control 
Heat Regulator. 


WHITE 
MANUFACTURING CO. 


2364 University Ave., ST. PAUL, MINN. 


HEAT REGULATOR 
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Servel, Inc., Evansville, Ind, An eight-page mailing pies 
for consumers’ use, containing a check list of refrigeratio 
costs, being devoted to the company’s line of commereis 
refrigeration. 





Yarnall-Waring Co., Chestnut Hill, Philadelphia, Pa, ty 
circulars on the Yarway steam trap. The first one, T-173 
a four-page, standard-size booklet entitled “What Makes th 
Yarway Steam Trap Work?,” describes the operating prs 
ciples of the Yarway trap under a number of typical ones 
ating conditions. The second publication, T-1721, ig 14 x} 
in. and gives the construction and operating features 
the trap. Includes tables of capacities, price sheets, a: 
dimensions. 





Air Conditioning at the Texas 


Centennial Exposition 
(Concluded from page 50) 


matic regulating valve on city water with thermostatic” 
controlled solenoid valve on liquid line. ’ 

The equipment is designed to maintain 75F with 
300 people per hour passing through. 


Other Points of Interest 


When the Humble Oil exhibit installation was 
planned the requirements were set at 200 people and 
20,000 watts, but the final load was found to be as 
many as 300 people at one time and the connected elec- 
tric load is 70,000 watts. This load is served by one 
10- and one 20-hp. compressor with evaporative econo- 
mizer handling 10,000 c.f.m., with two vertical condi- 
tioners using 7,000 c.f.m. through two systems of ducts 
to wall supply grilles. Cooling units use 2,000 c.f.m. of 
fresh air and have thermostatically-controlled bypasses, 

At the Globe Theater Shakespearean plays are to be 
seen in comfort with a 95F temperature outside. Ceil- 
ing plaques and high side wall grilles are used for air 
distribution with return at floors. ‘The English Vil 
lage, Muller’s Restaurant, the Skillern Drug Store, 
and the Mayflower Doughnut Shop are among the non- 
Shakespearean recreational spots which are kept cool. 

Hospitality House, which includes lounges, travel 
dioramas, and men’s and women’s lounges, is fully 
cooled. Supply is 3,700 c.f.m. with 1,060 c.f.m. of fresh 
air and a 10-hp. compressor. Distribution is through 
ceiling plaques with a single return from the workroom 
A forced draft cooling tower supplies 60 g.p.m. of con 
densing water. 

The Museum of Fine Arts, a permanent building, ha 
100 hp. in compressor capacity. The Hall of Religior 
has its compressor driven by a 57-hp. gas engine. 

Different also is the Masonite Model Home whic 
has a Silica Gel dehumidifier, a gas engine for power 
and a gas-fired furnace for heating, together with com 
plete control of temperature and humidity. 

The versatility of the cooling is shown too by th 
fact that included among the other spaces cooled at 
Heinz’s kitchen and reception room, a radio broadcast 
ing studio, a 100-seat theater of the Burlington railroa 
arranged like the inside of a streamlined car, and wit 
the compressor in the place of the usual Diesel engin 

With all the ingenuity put into the exhibits at th 
exposition, with the greatly increased emphasis on coo 
ing of the buildings, the Centennial can be expected ' 
keep on creating a good effect on the air conditionir 
business for years in the future. 
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TEATER 


e This year...as in previous years. ..Modine Unit 
Heaters are easily maintaining their leadership. And 
for the same reasons. Modines are still the best buy in 
unit heaters. They do a better, faster and more evenjob 
of heating. . .cost far less to install. ..are more econom- 
ical to operate. . .and they’re better looking units, too. 


Because Modines are a better buy. . .they are easier for 

you to sell. One Modine job sells another. And you 

have the expert sales and engineering assistance of 

g| ARTICLES Modine field representatives, trained in all phases of 
<p amas heating and ventilating. Modines are more profitable 
to sell because Modine performance keeps them sold... 

trouble calls and servicing don’t eat up your profits. 





Backed by the extensive facilities, equipment, expe- 
rience and organization of a pioneer unit heater man- 
ufacturer financially rated at over a million dollars, 
Modine Unit Heaters will continue to lead the field. 


Write for new Catalog 236, Modine Manufacturing 
Company, 1202 17th St., Racine, Wisconsin. 





